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... lower cost of 


steelwork 


Construction 1s simplified: 


new steel sections are more efficient, 
so are present-day fabrication methods. 


Less steel and less labour are required: 
the weight of the structure 1s less, 


and so the cost goes down. 


memos STEEL... ... STRONGER BS.449 (1959) 

due to many new factors Maintained high quality of British structural 

which are resulting in steel is now further recognized by the 
~ worthwhile saving. 


Steelwork designed to this economic 
sanctioning of higher working stresses. 


and up-to-date specification conforms to a 
high and accepted standard. 





THE STEEL FRAMED BUILDING, SO EASILY ADAPTABLE 
IS NOW A BETTER INVESTMENT THAN EVER 


(srcuRiTyY) 

















BRITISH CONSTRUCTIONAL STEELWORK ASSOCIATION 
ARTILLERY ROW, WESTMINSTER, S.W.1 
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ICRO- 
STRAINING 
PLANT 


for water and eftiuent clarification 








The Glenfield automatic mechanical filtration process, widely 
known as Micro-straining, is in use in many countries for the 


economic treatment of public and industrial water supplies, and 





effluents. 


Illustrated on the left is a four unit installation dealing with a 
tiow of 8 m.g.d. prior to sedimentation and rapid gravity fil- 
tration, at the Belleville Water Treatment Plant, Belleville. 
Ontario, Canada. Since this installation was commissioned it 
has substantially increased the efficiency of the treatment plant 
as a whole. 

Below is shown a single unit plant in a Swedish paper mill for 
treating 1.58 m.g.d. of process water after chemical flocculation 


and sedimentation. 
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Do you use cold water 
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Do you wait for hot water 


on a cold Monday morning P 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 


steam is turned on. 


when you would like to use hot ? 


When vegetables are cleaned for canning they are 

washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 





How would you raise the temperature | 


of a spray very gradually 
from cold to 120 degrees ? 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 











These are specific examples. Your use of Leonard 
Thermostatic Steam Water Heaters will probably be 
different Write for help. (Our folder H/7) 


WALKER CROSWELLER & CO. LTD. 

Cheltenham | 

Telephone Cheltenham 56317 
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RY AS DUST 


and just as unpalatable financially is the 
compulsory recovery of dust of no 
commercial value. Health and statutory 
reasons demand high efficiency collection 
and the new Visco ‘“BERMAX” 
Automatic Dust Collector provides 
the most economical answer in_ high 
temperature conditions. Ask for full 


information. 

THE VISCO ENGINEERING CO. 
Lip., STAFFORD ROAD, 
CROYDON. Telephone: CROYDON 
4181] 


Visco BERMAX 


Patent Automatic 


Dust Collector 
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TO DOUBLE THE POWER OF ROXBURGH 


Four AEI waterwheel alternators at the New Zealand Electricity Department's 
Roxburgh Power Station are already feeding 160,000 kW into the South Island 
grid. Four additional sets, to bring the station up to its designed capacity of 
320,000 kW, are now in course of construction. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER. ENGLAND 


A ¥79 
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N0bUux Grease. is a lithium-base 


lubricant of excellent structural stability and 





purity. It is a new, general-purpose grease 


superseding conventional greases. It provides 





effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20 F to 250 F. It is exceptionally resistant 
to water washing and contains. special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 


MOBILUX 
GREASE | 








[Mobil] MOBIL INDUSTRIAL LUBRICANTS 


Enter No. 41 on reply card 











Nov. 13, 1959 rHE ENGINEER 5 


ST 


FOR 


GENERAL «se 
FABRICATION =“. _ alam 


ON 

MILD STEELS, 
_ STAINLESS 
~~ STEELS, 
ALUMINIUM 
ALLOYS, 


CONSULT 











IUTULVLNTLLULL ULL 


| 


HI 


\| 





HHH iT] 


Turbine Bedplates during construction 
showing internal ribbing, etc. Total 
finished weight approx. 7 tons. 








= 23, MURIESTON CRESCENT, EDINBURGH, 11 DON $293 = Photograph by courtesy of C. A, Parsons & Co., Ltd., 
sl NAIA TIUTONTEUULTO UT Newcastte-on-Tyne. 
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.... Sutton ( 7-Roll Straighteners : 


TRULY GUIDELESS 
type BRITISH PATENT 665,557 

FOR HIGH PRODUCTION, 

HIGH QUALITY STRAIGHTENING OF STEEL 

OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 
5/4 To 24 TuBES 





MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 





NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 


ADELPH! ItRONWORKS, SALFORD 3, MANCHESTER 
SIR JAMES FARMER NORTON & CO. LTD. Telephone : Blackfriars 361 3-4-5, 3692-3 Telegrams : “Agricola” Manchester 
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CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


OPERATES WITHOUT GUIDES 
CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 


Exclusive 
Features 





XR, 
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60 Bogie Dropside Wagons 








WAGONS 
FOR 
PORTUGUESE 
WEST 

AFRICA 


TWO TYPES of Bogie Wagons 
are NOW being delivered to the 
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BENGUELA RAILWAY 
50 Bogie Covered Wagons 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE -: SALTLEY - BIRMINGHAM 8 
LONDON OFFICE - VICKERS HOUSE - BROADWAY - WESTMINSTER - S.W.1 





Enter No. 61 on reply card 








INDICATING 

One, two or more reliable and accurate Cirscale 
indicators may be operated from one transmitter. 
They are available in a wide range of sizes up to 

16” or even 30° dial (Mammoth model). Scale length 
is twice dial diameter giving clear visibility with 






economy of space. Series P illustrated is suitable 


“CIRSCALE” 


for panel mounting. Other models include weatherproof 





and hermetically sealed patterns for adverse 


climatic conditions 


ELECTRIC TACHOMETERS 




















RECORDING 


These compact. robust and well-damped 













CONTACT MAKING 


Moving Coil Relays give complete protection against 






a ae 2 a 
aphic Re ave a 3 wide continuous over and/or under speed. Settings are adjustable 






hart net ‘ ‘ ‘ 
art. A variety chart drives and speeds with ease and accuracy. Contacts are adequate for 


$ available to suit requirements. May be used all normal trip circuits. Operated by same 


n paraliel with indicators or alone. Models for transmitter as Indicator or Recorder 







THE RECORD ELECTRICAL CO. LTD. 


**CIRSCALE WORKS."’ BROADHEATH. ALTRINCHAM, CHESHIRE 






Offices at: Belfast, Birmingham, Dublin, Glasgow, Leeds, London 
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So simple! 


So surely SIMPLIFIX 
the foolproof 


coupling 





Simplifix couplings form a perfect joint on almost any kind of tubing, 
including those with very thin walls. All that is required is tightening 
with a spanner — no special work is required on the tube and the 
age anti-friction washer prevents the tube twisting when the nut is 
tightened. Simplifix couplings are suitable for all pipe line systems 
up to 2’ o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 
Write for further information and fully illustrated catalogue. 











| | F | X SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD * MAIDENHEAD * BERKS. 
L TEL: MAIDENHEAD 5100 A member of the ALENCO Group of Companies 
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SO0-an pere twin-operato) 
weldin: nerator 
th) Iu i nrrol 





300-ampere twin-operator 


welding-generator, 
direct-coupled 0 a 
380-volt 3-phase motor, 


ma bedplate 


One of the many Reyrolle activities 
is the quantity production of 

d.c. arc-welding generators and 
their driving motors. 

Many years of experience in this 
field has enabled us to design 

and manufacture a wide range of 
sets to meet all requirements — fixed 
and mobile 


units for production lines, 


units for constructional work 


Ask for Pamphlets 1228 & 1264 


Reyrolile 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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OUR NEW CATALOGUE OF 
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HELIGAL GEAR UNITS 


gives comprehensive technical data 
on an unsurpassed range of standard single 
and double-reduction helical gear units 
—available at keen prices and quick delivery. 





FeaenB Eee ee eee eee 

ENGINEERS AND DESIGNERS - neem 
are invited to send for this catalogue as a valuable aid to a a ' 
economical and efficient planning of power transmissions. ‘ Please send a copy of your Velomesh Catalogue a 

ad 

B NAME g 
« | VELOMESH HELICAL GEAR UNITS BY za 5 
: My | 
Turbine Gears Ltd @ ' °"~ : 
uUuroline ‘wage’ § ADDRESS 4 
1G 17 CHEADLE HEATH * STOCKPORT * ENGLAND t f 
nol 7 
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CHILE 5000/6250 kVA 66/16 kV transformer. 





li 


G6.C. Mx: 














transformer for Madras 


INDIA 7500 kVA 132/33 kV 
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In lands as far apart as Canada and Chile 

as India and South Africa — G.E.C. transformers 
are helping to bring the manifold 

benefits of electric power to the peoples of the 
globe. For the world has come to rely on the 
transformer equipment developed, 
manufactured and installed by the skilled 


technicians of this great organisation. 








SOUTH AFRICA 2500kVA 3.3/3.3 kV transformer fitted with 
on-Joad tap-changing switch for the Rand mines. 
Enter No. 111 on reply card 


CANADA 2500kVA 13.8/2.4kV 60c/s transformer fitted with 
on-load tap-changing switch for Niagara. 





transmission equipment 


HEAD OFFICE: MAGNET HOUSE KINGSWAY LONDON WC2:‘THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND. 
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INDIA 7500 kVA 132/33 kV. 
transformer for Madras. 





























for the. world 


In lands as far apart as Canada and Chile — 

as India and South Africa — G.E.C. transformers 
are helping to bring the manifold 

benefits of electric power to the peoples of the 
globe. For the world has come to rely on the 
transformer equipment developed, 
manufactured and installed by the skilled 


technicians of this great organisation. 


CANADA 2500kV 13 2.4 . s transformer fitted witk SOUTH AFRICA 2500kVA 3.3/3.3 kV transformer fitted witb 
ad tap-changing switch for Niagar on-load tap-changing switch for the Rand mines 
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a \ transmission equipment 


>». OFFICE: MAGNET HOUSE KINGSWAY LONDON WC2:‘THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND. 
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Is it time 

lled in ‘Doc’? 

; you caiiead in woc : 

; Are you suffering from headaches caused by not 

| knowing what you want, not getting what you want, not 

liking what you get nor getting it when you want it? If so, 

a it’s high time you called in “Doc”. 

~ ‘Doc’ is the personification of all the scientific 

7 and technological “know-how in the John Bull organisation. 

r Rubber : he knows rubber. Rubber in any shape or form, 

x for any purpose under any conditions. 

sf = : r ' 

= Call him in. Hand your problems to him. Feel a new man. 

= ‘ 

x 

K ubber 

Z Solves your problems 








7 _Enter No. 121 on reply card 








“ROSS-RIGBY” 


ELECTRO - PNEUMATIC 
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FOR IMMEDIATE USE eanaaened ty 
oe R. G. ROSS & SON LTD. . 
; EGLINTON WORKS : 
COOK STREET 
acaaenk On eer para GLASGOW, C.5. 
ee me, Telegrams—*‘Glenros, Glasgow” Telephone—South 2283 (4 lines) 
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CONTAINERISATION 


is the NNEW method of waste collection and disposal by 


gr) (SSPSESED everems 


The entire waste and by-products of a major industrial plant can be handled by 
one man—the driver/operator of a Dempster-Dumpster vehicle—and a series of 
containers strategically located throughout the plant. Unsightly and insanitary 
rubbish heaps are abolished. Containers are designed to suit every type of appli- 
i Pen ee cation and sizes range up to 15 cu. yards capacity. 
| When journeys to outside tips are involved, the ““‘Dumpmaster”’ range of self- 
| loading, compaction bodied vehicles can lift and empty into their own bodies, 
containers of up to 6 cu. yards capacity and compress the material in a ratio of up 
to 3:1. 

For large scale bulk collection and movement, the Dempster “Dinosaur” is 
capable of picking up or setting down, off-loading onto raised wharf or tipping to 











| | 
| empty, bodies of up to 40 cu. yards capacity. 
SE oS Re Se pty P to 4 y pacity 
SLUDGE 


Dempster systems are adaptable to meet every waste disposal probiem and are 
suitable for many process materials handling applications. 


If you have a waste handling problem or are collecting by conventional methods 
why not ask for a survey to be made without obligation ? Further information on 
request—films also available by arrangement. 

Manufactured under licence in U.K. by:— 


POWELL DUFFRYN ENGINEERING GO. LTD. 


(FORMERLY CAMBRIAN WAGON & ENGINEERING CO. LTD.) 
CAMBRIAN WORKS, MAINDY, CARDIFF 
Telephone: Cardiff 29611 Telegrams: “‘Peedeng, Cardiff” 


There is a system in the 





















Dempster range to suit 
every requirement — write 
for full details NOW 
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LATINA NUCLEAR 
POWER STATION 
ITALY 


4,000 TUBE ELEMENTS will be fabricated in our 
Works from the 140 MILES of Tru-wel helically 
finned tubes for the heat exchangers, designed 
jointly by Head Wrightson & Co. Ltd. and 
ourselves, to be installed in the Latina Nuclear 
Power Station. 


We are also responsible for the supervision of 
erection, testing and commissioning of this 
steam generating equipment. 


A Member of 


CD 


CLARKE, CHAPMAN & GO. LTD. 


116 Hope Street, 
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Cake Chapman 


Victoria Works, 
Gateshead, & 
Co. Durham 


Dunster House, 
Mark Lane 
London, E.C.3 


8 King Street, 
Manchester, 2 


Glasgow, C.2 
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comes the hard Way. . 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


em WALKER BROS 


a £8 





ESTABLISHED 1867 







































WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 


LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViICtoria 3926 
Enter No. 151 on reply card 
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Bunkering 


Y 
a fe. 


Trafhie of oil at a discharging port is not quite all one way. While 






the cargo oil is coursing to the storage tanks, fuel oil for the ship's 
bunkers should be speeding in the opposite direction. The IMO Pump 
illustrated, of 250 tons/hour capacity, does this job at Finart with 
the reliability and trouble-free operation which is essential. Other 


U.K. oil ports are adopting this IMO Pump type DHEB 140/3. Full 


| j fe ¥ L E E $ information on request. 


MIRRLEES (ENGINEERS) LIMITED 


P U M P 5 Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 


London Office: 38 Grosvenor Gardens, SWI 
Enter No. 152 on reply card 
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PROPANE... versatility ... BUTANE 


We don’t often blow our own trumpet. We 
would like to give a blast or two to introduce 
B.T.25 complete with you to our range of lamps and heaters all 
Fog Filter 1712 i 

operating on Propane/Butane. They are 
quite exceptional—but then they are designed 
in co-operation with the men on the job! 

















CONSULT US FOR 
| LIGHTING AND HEATING ! 





B.T.25 FLOODLIGHT 
10,000 M.R C.P. 





We can only illustrate three from the range of these versatile lamps 
and heaters. We suggest you investigate. It’s well worth while! 





B.T.25 complete with 


Guard 1623 Please write for illustrated leaflets to Dept. EN4 


PIE LEY 
LAMP COMPANY LIMITED B.T.44. Mounted on its stand 
No. 841 
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B.T 25 complete with 
Frosted Glass 1624 70-72 JERMYN STREET, LONDON, S.W.! 








DO YOU SATISFACTORILY 


guard your drawings 
and specifications 
against loss? 








——_ 4s) The real answer is to record 
them PHOTOGRAPHICALLY 
on film, on the BARCRO. 


May we send you details of the BARCRO ALL METAL CAMERA AND 
PROJECTION UNIT? BARCRO can eliminate the need for drawing 
storage, can produce photo-tracings with ink line density from pencil 
originals and can reproduce to any size on any photographic material. 








THE PHOTOGRAPHIC DIVISION 


E. N. MASON & SONS LTD., ARCLIGHT WORKS, COLCHESTER, ESSEX. Tel. Colchester 5191 


andat LONDON - GLASGOW - MANCHESTER - BIRMINGHAM - SHEFFIELD - LIVERPOOL ~- LEEDS and BRISTOL 





Enter No. 162 on reply card 

















Nov. 





13, 1959 THE 


St. Georges 
SHOT 


BLAST 
ROOMS 


FOLDING 
PARTITION 


9 > WIDE x 23- “6” DEEP 


S.G.E. 117 


Phx 


tographed by kind permission of Robert Jenkins & Co. Ltd., Rotherham, 





Two operators can work 
independently in separate rooms 
or together in one large room. 


Over 50 years’ experience 
embodied in design and 
manufacture. 


All types of WHEEL or 
COMPRESSED AIR PLANTS 





ST. GEORGES ENGINEERS LTD. 


ST. ORDSALL LANE, 
GEORGES TRAFFORD BRIDGE, 


MANCHESTER 5. 


Telephone : Trafford Park 1207 (4 lines) 
Telegrams : ‘Georgic’, Manchester 5. 






1G 
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GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 










| STANDARD 






+ UP To Y 
i) 


LENS @ 


(ENGINEERS 


SPENCER BRIDGE "WORKS 


NORTHAMPTON 






*Phone: 5971'4 






OR TO YOUR NEEDS 
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OLIMIN PES Ve? suutters 


by the makers of Kinylon and Kinrod Grilles 





id 





solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 
protection. 



























































Pla ase send for illustrated leaflet 7B 
ARTHUR L. GIBSON & CO. LTD,, TWICKENHAM, ee 


Telephone: Popesgrove 2276. Birmingham: Highbury 
Glasgow: Halfway 2928. Manchester: Central 1008. Coase 2 $1428 
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JACKMAN FOR FOUNDRY PLANT 
AND SHOT BLAST EQUIPMENT. 


PLAIN JOLTER 3200ibs JOLT CAPACITY, 
60” = 60” TABLE. 


ARRANGED WITH FALSE TABLES AND FITTED 
WITH RETRACTABLE ROLLER CONVEYOR 
SECTIONS TO PERMIT MOULDING BOXES 
MOUNTED ON PATTERN PLATES AND 

FILLED WITH SAND TO BE ROLLED ON 
AND OFF. 


WE SHALL BE GLAD TO QUOTE FOR 
YOUR STANDARD OR SPECIAL REQUIREMENTS. 


As recently supplied to Messrs. Ruston & Hornsby Ltd. Lincoln J W JACKMAN & CO LTD 


VULCAN WORKS -« BLACKFRIARS ROAD - MANCHESTER 3. 
Telephone : DEAnsgate 4648-9 Telegrams : BLAST, MANCHESTER 
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DREDGING PLANT 





To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING X FERG USON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY ” 
built for th 
SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
‘Phone :—Paisley 4121. Tele. Add.—‘‘Phcenix, Paisley.”’ Dredging capacity : 1,000 cubic yards-per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feer 
London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 
INI NINN NEI NINN MINIM NINN NINN INEM NIN NINN NINE NIN MINION INN LIINN 


: on 
Enter No. 182 on reply card 

























RSA with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew. 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. « 
Capacity from jin. to 4in. B.S.P. of 4in. to 2in. Bolts. 


ASHTON-UNDER-LYNE, ENGLAND 








Enter No. 183 on reply card 
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_ MODERNISATION 











RAILWAYS 


(Western Region) 





The Western Region of British Railways has recently 
installed a modern plant at Swindon for the fabrication 


of points and crossings for the whole of the Region. We 





are proud that John Smith's have been chosen to supply 








8 overhead cranes for this further railway modern- 
isation. The illustration on the left shows one of two 
3 ton cranes (112ft. span) which cover the stock- 
yards. Inside the shop three 23 ton cranes cover the 
machining and fitting bay, while at the other end 
of the shop there are three 5 ton cranes fitted 
with auxiliary hoists, for the assembly and 


loading of the completed units. 





o 


Le 


m Siete 





" - <2 
sad ha RS Be 


One of the 24 ton cranes, with a 5 ton crane in the background One of the three 5 ton cranes which handle the completed units 








' ,.. OVERHEAD GRANES BY 


JOHN SMITH (KEIGHLEY) LTD 











PO Box 2! THE CRANE WORKS KEIGHLEY YORKS Tel Keighley $311(4lines) Grams Cranes. Keighley 
i ; R wm Hou 2/21 Palace St. (Off Victoria St ).t ton $.W.1. Te‘ephone: Tate Gallery 77/2 
. a k t i y pt Teme 5 
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AT THE NEW SHELL BUILDING 


IN LONDON 

















wile oi 


viel homme a4 .«: 





Six of our standard 5 ton monotower cranes are in use by Sir Robert McAlpine & Sons 
who are erecting the building. These cranes have been used on many contracts, being 
easily erected and dismantled, and are completely safe and highly reliable. 





BUTTERS BROS. & CO. LTD., MAcLELLAN STREET, GLASGOW, S.1. And at LONDON, BIRMINGHAM & NEWCASTLE 


Enter No. 201 on reply card 
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all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 






T.S 







ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 GRAMS: ‘FRAMES* $*LAND 








Enter No. 211 on reply card 


ENGINEER + 


it's we : 


(AP (Ne. i 2% 





Heat Exchangers and Cooling Towers 
at Calder Hall Atomic Power Station 


at Calder Hall . 


Vital installations, including sub-station switch rooms, at the Atomic 
Power Station are guarded against fire risk by a highly sensitive 
Kidde Detection system. This, together with Kidde CO, Fire 
Protection, provides both preventive and remedial measures—leaving 
equipment wholly unharmed in the process. 


WALTER KIDDE COMPANY LIMITED 


(K) 
Kite 


THE 


KIDDE OIL MIST DETECTORS 


Tel: 


KIDDE CO, FIRE PROTECTION 


Northolt, Middlesex Viking 6611 


Enter No. 212 on reply card 








For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 
. and reliability and numerous Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 


COUPLINGS 





The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 
of plant, eliminates breakdowns. Standard Couplings 


up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON, 


be 





j 
vite 
Enter No. 213 on reply card 
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HAWKER SIDDELEY BRUSH TURBINES LID. 


are pleased to announce that the 








annem 
oa on 


NEW TURBINE FACTORY 









































al HUCCLECOTE, GLOUCESTER 


has now commenced manufacture of the following products 






STEAM TURBINES 
GAS EXPANSION TURBINES FOR USE WITH FREE PISTON GASIFYERS 
GAS COMBUSTION TURBINES 
TURBOCHARGERS FOR DIESEL ENGINES 


Literature for these products is available on request 










Many of our customers will already have received notification of this 
new factory and will be aware that those turbo-type products previ- 
ously manufactured by Brush Electrical Engineering Co. Ltd. at 
Loughborough are now being made in a factory specially laid out for 
turbo-type machines. Thus, the cumulative experience of over 50 
years of turbine building is now concentrated in a modern factory 
equipped with up-to-date research and development facilities. 











Specialist engineers are available to render any assistance in the 
matter of selection, installation and maintenance of our products. 












Service, Spares and Repairs 
We would emphasize that this new Company will continue to provide 
those services hitherto provided by Brush Electrical Engineering Co. Ltd. 
at Loughborough. 





"BRUSH TURBINES LTD. 
TELEPHONE: GLOUCESTER 67031 


HAWKER SIDDELEY . Tal — 
HUCCLECOTE, GLOUCESTER <qgum = or a 





TELEGRAMS: TURBINES, GLOUCESTER. TELEX 





A Member of the Wy Hawker Siddeley Group 


Enter No. 221 on reply card 








| HYDRAULIC. PRESSED | a ae 
x f ficie nt | Manufacturing Chemists 


| Cunt Serie Boilers 
Bunker Discharge § ORGINGS te er | 
ES-ES penne tenner | 




















Organic Rosseline 
ih STEEL Domestic Boiler Descaler 
Chromium Polish 
BLACK OR MACHINED Chromium Cleaner 
Torrefine Household Cream 

TO 24 TONS For Gas Stoves and all Domestic uses 

te All enquiries & orders will receive prompt attention 

THE INCE FORGE co LTD 885a to 897 OLD KENT ROAD, LONDON, 

e ° S.B.15. 
WIG AN wanes foes 170. Telephones ; NEW CROSS 0061-2 














Enter No. 232 on reply card | Enter No. 233 on reply card 
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Maximum Air Extraction 
—without Meehanical Aid 





at tes 











The problems of 
efficient discharge of 
material from large storage 
bunkers where external 
vibration is impractical is simply 


Fully efficient 








overcome by the installation of the new ' even with little ~~ 
Sinex Internal Bunker Vibrator. The device f : 
comprises a Sinex rotary electric vibrator attached or no wind 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration The NEWRIDGE 
mountings protect the hopper structure itself. Maximum The diagram of a cross-section of the ven- 
amplitude occurs at the tip of the reed or at the point where stoppage sarees aarti cutwected from 
has built up, releases the material and ensures a smooth, free flow. Sinex VENTILA TOR ” 
Internal Bunker Vibrators are completely reliable, the power unit being | 
readily accessible and causing no obstruction to the material inside the hopper. | @ AUGMENTED STACK 
| ACTION. 
oe | @ EXHAUST CONTROL- @ PLEASING 
| @ LIGHT IN WEIGHT. e ECONOMICIN ACTION. 
@ CORROSION e EASILY FITTED TO ALL 
INTERNAL BUNKER VIBRATOR = =S5tanrr TYPESIOF ROOF 
FREE TECHNICAL ADVICE 
A new range of Sinex rotary We shall be pleased to place our many years of technical and practical experience at 
electric vibrators has been designed your disposal without any obligation on your part. 
to eliminate ‘disadvantages normally | 
associated with this equipment. Avail- 
able in four sizes providing centri 
| Shima NEWRIDGE ENGINEERING 
and 7,600 Ib. respectively. 
Send for relevant details and information sheet C 0 L T D 
7 ] 2 
SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex BELVILLE WORKS + PONTELAND - NEWCASTLE UPON TYNE 
Telephone: Feltham 5081 (5 lines) Telegraphic Address: Sinexvibro Feltham Telephone : Ponteland 3170 








ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
Also at: LONDON, LIVERPOOL, BRISTOL and GLASGOW 


Enter No. 231 on reply card Enter No. 234 on reply card 
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MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty-Five Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD =~ 
62 LONDON WALL, LONDON, €E.C.2. 


Telephone: National 0124/5 Telegrams: “‘ Ropeways"’ London 











Enter No. 241 on reply card 


HIGH-DUTY ny 


Castings 
and 







casting or com- 
ponent for a 
difficult or very 
highly specialised 
application, pass your 
problems to the John Williams 
Foundry Division—they’ll do the 


rest. 


A COMPLETE TECHNICAL AND 
FOUNDRY SERVICE 


Backed by advanced re- 
search laboratory facilities. 
For a consultation—without 
charge or obligation-——or a 
copy of our technical book- 
let “Sound and _ Solid 
Castings.”’"——write to : 


JOHN WILLIAMS OF CARDIFF LTD 


EAST MOORS ROAD, CARDIFF 
Telephone: Cardiff 33622 (12 lines) Telex 49303 


a 


/ 
" 


. % 


A 





This turbo blown diesel 
engine exhaust mani- 
fold, cast in S.G.Ni- 
Resist alloy iron, stands 
up to extremely high 
working temperatures. 





Enter No. 242 on reply card 
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brew up 
anything 


in copper 


r in any other metal 


Just tell us what you want. Fabricated pipework, 
pipelines, plate and sheet products, extruded sections, tube 
manipulation, coil production—any job in copper 
in fact, or any other metal, come to think of it. A century 
of experience. Up-to-date equipment. Argonarc. 
First-class craftsmanship. A.I.D. and A.R.B. approved. 

Good work—which always costs money. But it’s 


your money, and we watch it. Right down to the last copper. 


LEE & WILKES LIMITED 


Smiths in any metal 


PRIORY COPPER WORKS, 
BREWERY STREET, BIRMINGHAM, 6 


Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, Phone, Birmingham 


SPINNING, TOO! In any metal up to 7 ft. diameter 
blanks. Accuracy to + .005. 


Enter No. 243 on reply card 
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AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 1028B 
is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600 F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

@ Pressure tight joints. Ends screwed to B.S. 21 

@ Heavy bonnet reinforces body 

@ Circular seat supports for minimum flow resistance 

@ Expansion cavity prevents wire drawing on seat 

@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 

@ Large hexagons for simple servicing 


@ Available in a wide range of sizes 


For detailed information, please write for new leaflet 


Jj Limite PEGLERS LIMITED - BELMONT WORKS - DONCASTER Also at 28 Thorp Street Birmingham, 5 


/ l 
Lhe name 1s the guarantee 


London Office and Warehouse : PRESTEX HOUSE - MARSHALSEA ROAD - S.E.1 


Toa ore 
- Enter] No. 251 on reply card 








CONTRACTORS TO THE 
ADMIRALTY, WAR OFFICE, 

AIR MINISTRY AND H.M. OFFICE 
OF WORKS. 





LONDON OFFICE: 
Long Lane, Hillingdon, Middlesex 
Telephone: UXBRIDGE 3925 









Telegrams: ‘‘ DEVISORS, WISHAW ”’ 
Telephone: WISHAW 289 & 290 


















Whitegates Engineering Works 
MOTHERWELL ¢ SCOTLAND 


























Riveted or We 


Die y eee 
AN ASSOCIATED COMPANY OF eT es 
MESSRS. BUTTERS BROS. & CO., LTD cee 
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OIL SIGHTS FOR 
MACHINE TOOLS 














limits is 


finest 
automatically expected of every 


Accuracy to 
Rotherham product. The type of 
Oil Sight for Machine Tools illus- 
trated serves to strengthen this 
confidence in Rotherham quality 
This pattern is threaded 3” B.S.P 
Other sizes may be quoted for in 
production quantities. Remem- 
ber us also for brass T, Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups, 
Winkley Oilers, etc 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele: 64/54 
PRECISION MANUFACTURERS SINCE 1750 








i eaatiabeeaemecinied 
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~ Punching, Shearing 
and Cropping Machines 


These machines have steel plate frames and all working parts of 
steel. Endless uses will be found for them in structural and fabricat- 
ing shops. This design is made in three sizes, for up to }” plate, 
but larger machines are also available. We have a Booklet available 
and shall be glad to send a copy on request. 

Normally available for quick delivery or ex stock. 


| SCOTTISH Machine Tool Corporation 


Limited 


17, Lynedoch Crescent, Glasgow, C.3. v0vG14s 65869 


§8, Victoria Street, London, S.W.1 


VICTORIA 2106 


256, Moseley Road, Birmingham, 12 CALTHORPE 2541 


The Building Centre, Brunswick Terrace, Leeds, 2 


LEEDS 25250 





SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
As SILENT 
HELICALS GEARS 
CHAIN pong 
GEARS GEA 
All materials 
Complete 
standard 
Supply pitches to 
Cutting Only 7ft diameter 





s’ patterns. Low: prices for planing, boring, turning, screweutting 


elni 


General sting 
Send your enquiries te 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 
New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘‘ Gears.”’ 
Enter No. 263 on reply card 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE Schieldrop S.P.0. Burners have 


been sold 
IN GREAT BRITAIN 


industrial Burners 


SCHIELDROP @& CO. LTD., STOTFOLD, BEDS - Tel 4/4 (4 lines) BM; 
Enter No. 264 on reply card 








than any other make 


LONDON 

Tel : Belgravia 3785 
MANCHESTER 

Tel : Blackfriars 3851 
SCOTLAND 

Tel : Kilmacoim 279 
SWANSEA 

Tel : Swansea 495! 
BIRMINGHAM 

Tel: Erdington 2772 



































MODERN PRODUCTION 
METHODS SPEED 
BUILDING DEVELOPMENT 


Nov. 13, 1959 rHE ENGINEER 
The Arcon system of construction simplifies planning, eliminates 
delays and enables erection to proceed more efficiently and 
faster than by other means. This step forward is achieved 
through the use of standardized major structural components 
of the highest quality mauufactured by modern “ assembly line" 
techniques, and the development of speedy erection methods 
on site. The wide Arcon range permits full expression of 
functional or zsthetic requirements. Arcon has simplified the 
construction of over 500 industrial buildings of many types in the 
U.K. and has proved equally successful in 105 countries 
overseas. We welcome an opportunity of showing how Arcon 
construction can help the most discerning client and his 
consultant at home and abroad through a full planning 


7 
V/ we 


| os SIMPLIFIES 


building development 


“1 WELBECK STREET, W.1. TEL: HUN 6666 


and erection service. 





























The sponsor companies forming the Arcon Group are: IMPERIAL CHEMICAL INDUSTRIES LTO. . STEWARTS & LLOYDS LTD. 
THE UNITED STEEL COMPANIES LTD THE CRITTALL MANUFACTURING CO. LTD. - TAYLOR WOODROW (ARCON) LTD. 


Enter No. 271 on reply card 
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Speed, rigidity, flexibility. 
These are the basic points that 
the discerning buyer looks 
for in a machine tool. But 
these essential qualities don't 
just ‘happen ‘—in the case 
of the famous ‘* Richmond ’’ 
range of Milling and Drilling 
Machines, they are factors 
built-in at the blue-print stage 
by an expert design team 
and then translated patiently 
into reality by some of the 
finest craftsmen in Britain’s 


industrial North. 


NANA 
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range 


the world over! 


S.R, 2 RADIAL DRILLING MACHINE H.B. 3,12 RADIAL DRILLING MACHINE 
9 spindle speeds 100-1,500 R.P.M 12 spindle speeds 20-960 R.P.M. or 
or with reduction unit 50-750 40-1,800 R.P.M. 4 feeds .0004 to 
R.P.M. 3 feeds 0.005”, 0.010” and 0.013 ins. rev 

0.015” per rev 


No, | UNIVERSAL MILLING MACHINE 03SD UNIVERSAL MILLING MACHINE 


12 spindle speeds (Type 11) 26-600 8 spindle speeds 20-375 R.P.M. 6 feeds 
R.P.M. 6 table feeds .005—.048 ins. rev .005-.048 ins. rev. 








WOOO; ww 


MILLING AND 
DRILLING MACHINES 


MMMM! 


MIDGLEY & SUTCLIFFE, LTD. 


Hillidge Works, Hunslet, Leeds, 10. 


Telephone: 76032 /3 Telegrams: ‘‘ Tools, LEEDS ENGLAND ”’ 
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SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 


THE ENGINEER 29 


SILENTBLOC 


Telegrams: Silentbloc Crawley 


Enter No. 291 on reply card 
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| Manufactured under licence frem Ferrand & Frantz 
Ing. Villeurbanne. British Patent No. 705,148. 
The remarkable performance of REEL overhead cranes has been proved 
| 
; | i 
| | conclusively on hundreds of installations. The new approach to overhead crane 





j | 
| | design has put REEL well ahead. Conventional boxed lattice frames have been 
i 
replaeed by clean-lined girders providing greater strength and lightness. with a 
@2 ; 
consequent saving in power consumption. REEL Cranes can be carried to 
1] | 






= | within two or three inches of the roofwork and are in capacities to suit yout 
j 
individual requirements. /u// information on request! 


WITH ren 
REEL REEL 



















OVERHEAD 








BRITISH INDUSTRIAL | 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. TEL: TIPTON 1222 3 4. 
Enter No. 301 on reply card 
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2000-Ton Forging Pres 
Forging and Pre 
Birmingham 





Massey forging presses can be used for three distinct purposes—die 
- Massey designs include 
forging, extrusion and coining. They are simple to operate, 
Steam and Compressed Air Hammers, Pneumatic Power Hammers. 
i enabling unskilled labour to be employed; and, practically, output 
at ae Friction Drop Hammers, Double-acting Steam and Compressed 
is limited only by the material handling facilities provided. | 
; ; Air Drop Hammers, Forging Presses, Trimming Presses, Tyre 
High Speed Presses are available in sizes from 300 to 3,000- 
Fixing Rolls 


ton and Low Speed Presses from 300 to 1,000-ton. 


S.MEASSEY FE? OPENSHAW - MANCHESTER: ENGLAND 


| MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 


Enter No. 311 on reply card 
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THE BELMOS He9 kV AIR-BREAK 


CONTACTOR STARTER 


Rigorously tested in the Company's own research laboratory, the type K 








contactor starter is the latest product of the Belmos development team 


and continues the well-established Belmos tradition of good design and reliability. 



















Suitable for the direct-on-line starting of 3°3 kV motors up to 600 h.p., it can be 


housed in a free-standing pillar or grouped with similar units to form a switchboard. 


* Air-break contactor rated at 150 amperes. Breaking 


capacity of 1,300 amperes at 3°3 kV, 0°25 power factor. 


oe DC operating magnet supplied from 3,300 110 volt 


transformer within the pillar. 


‘. Reversing or Earthing isolator, mechanically and electrically 


interlocked, with 12 auxiliary switches, AC or DC. 


- Busbars designed to withstand 150 MVA for 3 seconds 








* Opuonal earth leakage protection. 


* Comprehensive control arrangements, local and remote, with sequence 


interlocking and automatic sequence starting. 


ro Provision for auxiliary services, such as brake 





protection, local lighting, etc. 

































the type K 


starter is fully 





described and illustrated 
in leaflet J 240 
which is available 


on request. 











the Belmos company limited 


SS ae oe ee ee ee ee ee es 


LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
Enter No. 321 on reply card 
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For ease of 
maintenance 














SPLIT SEALS 





CHARLES WESTON & CO. LTD. irweli Bank Works - Douglas Green - Pendleton * Salford 6 


Telephone: Pendleton 2857-8-9; Telex 66-255; Birmingham Erdington 5459; London Holborn 0414; Telex 2-2582 
Enter No. 341 on reply card 
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AT LAST! 


An economical, safe and easy-to-use device for plugging 


open-ended pipes for pressure testing and pigging. 


THE G.D. 


CONE 
LOCK 





in. and can be used success- 
fully for any application where 
a simple, efficient and re- 
usable seal is required. For 


Pressure tesung of open- 
ended steel pipes and pipe 
fittings is considerably simpli- 
fied with the aid of cone lock 


pipe stoppers. These tools furthe ask for our The cone lock pipe stopper in position. 
are designed to withstand test leaflet ae Lock Pipe 
pressures of up to 2000 Ibs./sq. Stoppers.” 


DESCALING 
LTD. 


GENERAL 
Co. 


RETFORD ROAD, WORKSOP, NOTTS. 
Telephone : Worksop 3211/3 





The stopper 1s easily removed after 
testing by slackening the wing nut. 





Enter No. 351 on reply card 





-RIVLINK 


The SUPER BELT 





Made in RUBBER FABRIC 
Least Stretch —Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 











» Bi! 






RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 


Enter No. 352 on reply card 


| 
| 





| 








| A top quality gun at an 







SWEMATIC 
HIGH PRESSURE 
GREASE GUN 























exceptionally low price. 
Fully guaranteed: many 
hundred thousand in 
daily use. 





Complete with cranked 

extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and all grades grease. 
* 16 0z. capacity. * Suction load- 
ing. * Valve to release airlocks. 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities. 





HYDRAULIC 
GREASE 
NIPPLES 


Made to British Standards 








and interchangeable with other 
makes. Available in bulk or 
in handy assortments of all 
popular sizes. Very keen 
prices. 














LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


KIDDERMINSTER, WORCS. 


Enter No. 353 on reply card 
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ITAL | HYDRAULIC 
bntbh ance” PRESSES 


Additional Range of 

SPEED REDUCING UNITS 

to B.S. 3027: 1958 Standards 
now available 


This range of gear units has been de- 
signed in co-operation with the British 
Gear Manufacturers Association and 
also The Engineering Equipment Users 
Association to provide a range of gear 
units standardised in overali dimensions 
with other gear manufacturers, yet 
maintaining our special features for 
providing the most efficient speed 
reducer of this type. 


The “* Highfield Fancool’’ Range con- 
sists of three sizes 4°, 6° and 8 centres 
and is in addition to our other standard 
ranges. All are available for early 
delivery 


May we send literature ? 


HIGHFIELD 


NILE STREET, HUDDERSFIELD 
TELEPHONE: HUDDERSFIELD 4490 (3 lines) TELEGRAMS: HIGEARS HUDDERSFIELD 











| 
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GRAFTON 


DIESEL, ELECTRIC &STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. A self-contained L.E.H. 500 ton hydraulic press with base, 


eeeeemamemanti ced press head and moving table of fabricated constuction. 


Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING 
_— a ee & HYDRAULIC CO., LTD., 
a3 —-— a RODLEY, LEEDS. 


"| POWER UNITS AVAILABLE FOR CONVERTING 
95 STEAM CRANES TO DIESEL OR ELECTRIC DRIVE + — Telephone: ‘PUDSEY’ 2859. 


ee - 
: 


acinitiass. > : 2 st oe =< git Subic, Sl 
Enter No. 362 on reply card | Enter No. 363 on reply card 
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Here is the new type 
LINDEMANN Scrap Baler 
for 12” 12" bales. 


This new ‘‘Sodre’’ baler 
can also produce 
16” - 12” bales 


High Output 








Sole Agents in the British Isles MOFFAT & BELL LTD. 170 Piccadilly, London, W.1. Telephone: Hyde Park 955! 
466 Royal Exchange, Manchester 1. Telephone: Deansgate 5131 





LINDEMANN KOMMANDITGESELLSCHAFT DUSSELDORF - GERMANY 


Enter No. 371 on reply card 





















TO BRITISH 
&2& AMERICAN 
STANDARDS 


ENGINEERS! 








FORGED 

















WELDING 
FITTINGS 


a \) : 
...andyouBUY BRITISH! 


FS LER IS 






STEEL & 








STAINLESS 
STEEL 


buy from E@& 









FABRICATED . 
PIPEWORK 
IN STEEL 


STAINLESS 






AT ieth 
\/” WANA 


CON 


WALSALL MANCHESTER  PONTYCLUN 


STEEL & CO (TUBES) LTD 

See z : 14 82 PARADISE ST., LONOON, 8.£-56 
Zz AS 

COPPER Z ; BERMONDSEY 3156,7'8 
gsi 
4 





MALLEABLE TUBE FITTINGS 
TO BRITISH STANDARD 1256 


‘ 


. 
= —as British as the Flag 


Enter No. 372 on reply card 








THE HEART OF nestamii4ry 


FA 




















HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 


Hater 

















} 
{ 


METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 








Enter No. 381 on reply card 
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Trae . 


-let E.P.E. solve them 
for you quickly 






In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a4 
reasonable price. Fortunately, 

oN EPE specialise in dC equip- 













ment, bringing*Years of experi- 
ence toybéar on the subject, so 
that One can always be sure of 
be DC motors and generators, of 
4 any enclosure, at competitive 
&. Uprices, on short delivery. EPE 
oP are always happy to help solve 
DC problems, too. 





%. 
Ys 
be ELECTRICAL POWER 
Wa ENGINEERING CO. (B’ham) LTD. 
¥ Bromford Lane, Birmingham 8 


"Phone: STEchford 2261 
"Grams: Torque ‘Phone Birmingham 
Te, London Office: 421, Grand Buildings, Trafalgar 
&e fea a Square, W.C.2. "Phone: WHitehal! 5643 and 7963 
we, 


Enter No. 382 on reply card 























Enter No. 383 on reply card 
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For 
OXYGEN STEELMAKING PROCESSES 


NAAN 


BRITAIN S foremost builders of steelmaking plant 


consult 

















aa wi wR 





ee eeeccers 
4 
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Lan vd ‘ 
\ OMAN . ‘ 
S\ UMMQQQABAs 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 


Enter No. 391 on reply card 
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More about the 


SAUNDERS| 
“MP VALVE 


| Jevelopment 





























continues—the size range 








extends until it now comprises 
8 capacities from ;' to 3°. Scope 
increases and here, in the illustration 
isa Vacuum Forming Machine built by 
General Celluloid Company Limited 
who have fitted these Spherical 


Plug Valves in the Vacuum and 








Compressed Air systems for con- 


Quick acting, straight and full 


trolling operations. 





bore with flexible seats _ that 
tighten their seal as fluid pressure 
increases. Spindle leakage is pre- 
vented by a flexible diaphragm 

which unites the fixed — body 


and movable spindle. 


.and here is a model 
with NYLON coated plug 


which permits higher working pressures (up to 
250 p.s.i. on small models) and at the same time re- 
duces torque and consequent seat wear. Nylon 


coated plugs are standard on 2; and 3° valves 





and optional extras on all other sizes. 






a rma ae 
VALVE 9 2 Cues lies COMPANY LIMITED 


= DIAPHRAGM VALVE DIVISION =SS= 


CWMBRAN © NEWPORT - MONMOUTHSHIRE 





SAUNDERS 





























Enter No. 401 on reply card? 



































CASTING LADLE 7 











TUNDISH 
MOULDS 






SPRAY CHAMBERS 


in full operation at the Terni iron and steel works 5 ee 
in Italy since 1958 
£ ROLLER APRON Developed to the Junghans system in co-operation with Messrs. Le 
Mannesmann and Bohler ‘ 
9 3 % Mea é 
st ra 
FLAME CUTTER — DEMACG DUISBURG CERMANY 4 


For U. K. represented by: 
RYMAG LTD., 101, Leadenhall Street, London E. C. 3 








BILLET TILTER rg 


pie] Gs miele), M3 fe): 












4? THE 





ee Metallic coatings on 
ee metallic bases. 
x\\ Non-metallic coatings 
; on metallic bases 
Metallic coatings 
on non-metallic bases. 


Hardness of steel. 
Grades of alloys. 
Grades of steel. 


Surface cracks in metals 
and many other measuring 
and detection uses 
throughout industry 


SENSITIVITY UP TO 


for full scale readings on some materials. 


0.0005” 


For further information, send coupon for free booklet. You are also invited 
to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd., Fairfield 1 IF YOU HAVE a 
Manchester. 
Please send me copies of booklets “The Elcotector” ang | ™*Suting or detecting 
“ The Elcometer”’ Thickness Gauge problem that you think 
NAME | the ELCOTECTOR 
ADDRESS | May answer, experi- 
ments will willingly be 
COUNTY carried out by the man- 
Sedin-aitnition ufacturers at all times. 


Enter No. 421 on reply card 
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Niagara can help you in 
taking mechanical 
iia handling plant to your 
will work. They design and 
ae manufacture portable 
please Yu mechanical handling equip- 
ment capable of very 
large and profitable hourly 
outputs. There is money in 
that for open cast mining, 
quarrying and contracting. 


. 


oN) 


AL 
ei Handle it 
tee Mechanically 


NIAGARA 


NIAGARA 


Enfield 6622 SCREENS (Gt. Britain) Ltd. 
Straysfield Road, Clay Hill, 
Enfield, Middx. 


weirs 





Telephone: 


Enter No. 422 on reply card 








Howden rotary-screw compressor, 1100 c.f.m., exhausting at 1/5 of an atmosphere at the 


AIRCRAFT RESEARCH ASSOCIATION, BEDFORD 


Howden Compressors 


For more than 12 years, Howden have been manufacturing and developing rotary-screw 
compressors. Howden compressors have many outstanding advantages, as follows:— 


As rotary-screw compressors without any reciprocating 
parts they are fundamentally free from out-of-balance 
forces, with a large output in relation to their size. With 
their high speed and freedom from valves they give a 
pulseless delivery. 

Accurate gearing maintains the rotors with a designed 


clearance; thus they never touch and are less affected by 
air-borne impurities. The rotors need no lubricant; the 
air or gas delivered is therefore oil-free, an advantage in 
certain industries and an economy in all. 

Howden compressors are driven through Howden speed- 


increasing gearboxes from any suitable power source. 


ECONOMICS OF THE COMPRESSOR 


The simple mechanical construction reduces maintenance costs and increases availability. Cost 
of foundations is lower. Floor space occupied is smaller and receiver needed is smaller. 


JAMES HOWDEN & COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5 and 15 GROSVENOR PLACE, LONDON, S.W.1 





Enter No. 431 on reply card 





THE ENGINEER Nov. 13, 1959 





Quality control 






for better protection is... 





smoothing 
the way 

to higher 
production 















Checking cylinder bore on 
a special test engine for 
lubricants at the BP 
Research Station 


Distributors 


THE POWER PETROLEUM CO. LTD. 


liead Office: 76/86 STRAND NDON Wc 


Our Technical Department will be 
pleased to advise on your lubrication 


ie 


.2 (Branches and Depots throughout the country requirements and problems 


Enter No. 441 on reply card 
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By designing for Araldite, South Wales Switchgear Ltd. 
D ES i G N E D have provided adequate protection for this 3-phase voltage 
transformer without the use of oil. The coils-‘and insulators 
form a single casting of Araldite B, simple in design and 


TO USE 2& 


easy to manufacture. Araldite casting resins do not shrink 





on setting, and are thereafter unaffected by very wide 


changes of temperature and humidity Their properties 





ARALDITE 


also include remarkable adhesion to metals, ceramics, etc., 







high mechanical strength, freedom from chemical action 


and excellent dielectric properties. 





Araldite epoxy resins are used 


@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


Araldite Y y O XY re smn § @ for producing glass fibre laminates 


@ for producing patterns, models, jigs and tools 


Araldite 1s a registered trade name 





@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


May we send you further details ? @ for bonding metals, ceramics etc. 


GIBA (A.R.L.) LIMITED Duxford, Cambridge - Telephone: 2121 AP 466 


Enter No. 451 on reply card 
F 
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ACHANALT. 
BARONY. 

BOLD “B”’ 
CALDER HALL. 
CALGARY, Alberta. 
CAMERON FALLS, Ontario. 





100 ton, 4 motor, Overhead Electric Travelling Crane, x 92'-0" span, at Bold “‘B'’ Power Station. 








Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. CASHLIE. 
CASSLEY. 
CHAPELCROSS. 

We have unrivalled experience in the aa — 
supply and_ installation of overhead electric HALIFAX, Nova Scotia. 
travelling cranes for electricity undertakings HUNTERSTON. 
throughout the world. LA PAZ, Bolivia. 

Herewith a selection of Main Turbine Halls LITTLE BARFORD, “B” 
in Hydro-Electric, Steam and Nuclear Power LOCHAY. 

Stations, wherein Whartons have installed cranes LOCH SHIN. 
during recent years. LUBREOCH. 
MARACAIBO, Venezuela. 


PADIHAM “B” 

RHODE, | Republic of Ireland. 
STAYTHORPE “B” 

ST. JOHNS, Newfoundland. 


=i 8 eee 


THE WHAR by, CRANE & HOIST CO.LTD 


REDDISH STOCKPORT ENGLAND 











Phone : Heaton Moor 2227. Grams : * Gallant, Manchester."’ Code : Western Union 
ONI p A B. 302 H vv 1 Phone: Chancery 7911 Grams: Chancery 7911 
| AN " a NORTHERN, CC NES: Fis Baxter & 140 West George Street, Glasgow C. 2 Phone: Douglas 1061-2-3 Grams: Fluorspar, Glasgow 
MIDLANDS A R & 89 “ ones i e: Central 1457. Grams: Central 44n7, Siraniewian 
<= AA pended S, 48 Westbourne ne P ad, Penarth, Glamorgan Phone: Penarth S85 ams: Penarth 58527 
* NOR HER RELA eral Engines g Products Ltd 9 Great Patrick Street, Belfast Phone Belfast 2 rams: Belfast 23743 
EPUB RELA aries Nolan & w es Road, [ Phone: Dublin 9351¢ srams: Dublin 93510 
j ANADA Equipment e Ay a e e: Melrose 1-3528 arams: Marauipco, Mo 
fe Gordon Russell Ltd., 1661 West Fifth Avenue, Vancouver 7, B.C rams: Rustle. 
ia £ Mumford, Mediand Ltd., 576 Wa treet, Winnipeg Ma toba Pho 37-180, 37-187-188-189 arams: Mandem 
e: H AFRICA: Ke th Ray Ltd. F 662. 34 Ameshoff Street. Braamfontein, Johannesourg ne. 44-2168 rams: Gemra e8 
we ae 
REPRESENTED 7 PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 


a 


Enter No. 461 on reply card 
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PECKETT 


Locomotive 


LS 


and 








Development and Prototype work undertaken 


PECKETT & SONS LTD. Atlas Locomotive Works, 


Telegrams PECKETT BRISTOL 


London Representatives : Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, London, S.W.1. 


ST. GEORGE, BRISTOL, 5. 
Telephone BRISTOL 65-5346 


Tel : ViCtoria 5278/9 
Enter No. 471 on reply card 

















for 
power 


transmission 


Whether you require an individual custom built gear unit of up to 
3,000 h.p. or the quantity production of small gears for auxiliary 
drives, the fifty years’ specialised experience of the Reid Gear Com- 
pany will reduce the cost to the minimum. Precision machined and 
subject to a rigid system of inspection, Reid gearing is designed and 
engineered for efficiency—resulting in more economical operation 
and reduced maintenance. Whenever you need gears and gear units, 
of any size or quantity, call in the specialists—the Reid Gear Co., Ltd. 
We also cut gears from customers’ own blanks and we are now able 
to quote quick delivery on all orders for gears and gear units 


Write (or phone Fohnstone 861) for full details. 










J 
Rg e D | Cc Every type—every size—for every need. 


THE REID GEAR CO. LTD. LINWOOD Nr. PAISLEY. 


Top : 300kW Alternator 

driving umt transmitting 4§0 /i.p. 
with speed increasing from 

320 r.p.m. to 7§0 r.p.m. 


Right: Turbine Drive transmitting 
550 h.p. with speed reduction 
from 4,000 r.p.m to 7§ r.pm. 





Enter No, 472 on reply card 
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CREEP SPEED DRIVES by a > - D 


hog mn | oe Irrespective of load or direction 
le the ‘RCH’ Electrocyclic Drive 
provides :— 


4s 











Precise and constant creep speed 
Instantaneous speed change 


Heavy duty dynamic braking 







RCH’ Electrocyclic Inherent mechanical overload 
Creep Speed Drive on 


30 HP. Skip Winch protection for ‘Dead Stop’ 


300 f.p.m. and 30 f.p.m i positioning. 


tons S.W.L. and 100ft. span Electric Hoists up to 15 tons S.W.L., Jib Cranes, Winches, 


E.O.T. Cranes up to 50 
Goliath Cranes, Telphers and Runways 


Full Catalogue sent on request :— 


Reed Crane and Hoist Company Limited 
Lodge Causeway, Fishponds, BRISTOL. Telephone: 65-3237/8 Bristol, 


Enter No. 481 on reply card 

















WELDED 
FABRICATION 
and 
MACHINING 
by 


j= = ‘aak) §=6s WESTWOODsS 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments. Crown Agents for the Colonies 
British Railways (British Transport Commission) etc., etc., Bridge and Construc 
tional Engineers, Manufacturers of Mechanical Grabs, Pressed Stee! Troughing and 
Sheet Meta! Equipment, Stee/ Stock Holders 


Napier Yard, Millwall, London, E.14 Telephone EASt 1043 
"Grams: Westwood, Easphone, London. Cables: Westwood, London. 





Enter No. 482 on reply card 
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MAKES 
STEEL 
TEL 


For further information write to 









the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 





Enter No. 491 on reply card 
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Streamlined 


SERVICE 








ECAUSE we han equipped and shaffed 


ranisation techn lh ind § spect- 


re 


modern metal cleaning, we are 


fic ally to deal with all th problems of 
ible to pra ide th 

right process and the right product to meet any 
unusual requirement, Con ultation with “S A.C’ 


technicians 1s the streamlined way of getting the 


answer which saves you time and cost 





SUNBEAM 
ANTI-CORROSIVES 
LTD. 


* CENTRAL AVENUE 
SURRE) 


WORKS 
MOLESEY - 


CENTRAL 
WEST 


Vlolesey 4484 (5 lines) 


Sunanticor, East Molesey 


/ elepbone : 
lelegrams: 
Manufacturers of 


FERROCLENE * ALOCLENE « 
Regd. Trade Marks 


Sil:IPALENE + FERROMEDE + BRAZOCLENE 


WAR OFFICE AND AIR MINISTRY 


APPROVED BY ADMIRALTY, 








Enter No. 492 on reply card 








SO 


Tor e 
souk 
tequitements 









OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 


Highest 


Prompt 
Quality 


Deliveries 





EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 


Enter No. 501 on reply card 
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see how flattened mesh smoothes 





the orbit of your busy working life 






Examine its advantages. Whether it is part of a letter basket 






or a machinery guard, feel how safe, how smooth, Flattened 


Expanded Steel is: free of snags to catch fingers or fabrics. 






Because it is a single jointless sheet of steel meshes, Flattened Expamet 
combines lightness with remarkable strength and yet is easy to shape 
and to fabricate. Think how Expamet Expanded Metal could improve 


your project. Write for more information. 


x<XPANDED METAL “7 


at the heart of more things than most people realise 


THE EXPANDED METAL COMPANY LIMITED, BURWOOD HOUSE, CAXTON ST., LONDON, S.W.1. PHONE: ABBEY 7766 ER 
ALSO AT ABERDEEN BELFAST BIRMINGHAM CARDIFF BLIN EXETE }LASGOW LEEDS MANCHESTER pamet 


WEST HARTLEPOO! THE EXPANDED METAL COMPANY OF \NADA LIMITED, ANNA NDUSTRIAL ES E ANCOUVER, CANADA 


inter No. 502 on reply card 

















RESISTANCE STRAIN GAUGES 

By J. YARNELL, B.Sc., A.Inst.P 

Price 12s. 6d. (Postage 6¢ | 

This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever | 
wider application, is treated extensively, being introduced by a short exposition of the theory 
of stress and strain in a surface. | 
Order your copy through your Bookseller or direct from:- | 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 











Enter No. 503 on reply card 
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Thick walled tubes, seamless pressed, undergoing 


tests using super-sonic equipment. 


Our products meet the most exacting requirements 
of all British and Foreign inspection standards. 





HIGH PRESSURE VESSELS AND TUBES 


Nowadays the varied processes used in industry demand plant capable ot 
operating at extremely high pressures and at high and low temperatures. 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable one of these, coupled with the selection of 
the right material, ensure the most economical manufacture of our vessels 
and tubes. Our works are equipped to handle ingots up to 120 metric tons 
for making these products. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 


Enter No. 511 on reply card 
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Combined Planning & Installation 


for the Goss Printing Press Co. Ltd. 





1000 tons of mach.nery were re-sited, some machines weighing up to 25 tons. Absolute precision was demanded 

in the setting of the machines, and the whole job was done out of working hours, at weekends, nights and 

holiday periods, so that there was no loss of production. This kind of service is worth something these days. 
You can leave the whole job safely in the hands of WARD’S F.P.I1. DEPARTMENT. 


THOS. W. WARD LTD ALBION WORKS « SHEFFIELD 


Phone: 26311(Ext. 28!) Grams: *‘Forward, Sheffield’ 
FACTORY PLANNING ANI NSTALLATION DEPARTMENT 
LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 


FRP1-28 
Enter No. 521 on reply card 
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When 
(ERY Production 
needs Punch... 
-.. use top quality 


SWISS TIMERS 














Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 


for export to tropical countries, 
MODEL 2/1/5 


£6: 17: 6 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water Pe ivi | : & 
and steam which ensure in a few minutes 2 HIGH PRESSURE GAS, AIR or pct i tir Be ase es yoacitis 
WATER-TIGHT JOINT. Write tor full details and prices. ; 25:0 


Watches to British Industry—can help by supplying 
** work-study "’ specialists with Swiss Timers—the 


finest quality jewelled lever Stop-Watches available, 
T 3 q & giving long and accurate service. 


A SLICK PRODUCT "Ofc oats ingcrgem 
ASK ABOUT OUR 
PRESTONS trv. | PRESTEX 


PREC - 
SLICK BRANDS LIMITED HEUER AGENTS TIMERS 
ao” WADDON CROYDON INDUSTRY’S LARGEST STOP-WATCH SUPPLIERS 
Send for our catalogues and price 


BOLTON + LANCS + TEL.: 876/7 lises for both Swiss and Prestex 


Wheerhee Send rodav 

















Fnter No. 531 on reply card Enter No, 532 on rerly card 





flange mounting geared motors 





All NECO co-axial geared 
motors can be supplied with 
flange mounting instead of 


feet to enable the unit to 


TYPE HD 


be bolted accurately to 
Up to 2h.p. output or up 


your machine. ; 
to 200 Ib.ft. output torque. 


0.62 to 480 r.p.m. 





TYPE DS 


Up to 1/2 h.p. input or up 8” diameter flange. 





to 100 ib.ft. output torque. 


TYPE 25 


0.5 to 475 r.p.m. 8” diameter Up to 1/8 h.p. input or up 












flange. Removable feet can 
to 25 Ib.ft. output torque. 


be supplied with this unit. 
0.079 to 312 r.p.m. 


8” diameter flange. 


FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SW8 
Subsidiary of Normand Electrical Co. Ltd Telephane : MACaulay 3211-4 


Enter No. 533 on reply card 
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Engineers to the 
Chemical, O11, 


By-Products and 
Allied Industries 





Battery of 10 Naphthalene Crystallisers. & 
Shells jacketed. Each unit 30’ 0” long. 
Location flat concrete roof at 80’ 0" level. 





Illustration by courtesy of Yorkshire Tar 
Distillers Ltd., Cleckheaton, Yorkshire. 


CONSULT ‘ 
1S for the design, manufacture, and site erection where required, of 
Main Plant and Equipment, as well as all requisite auxiliaries. 


We produce in steel, stainless steel, and aluminium. 





We operate to the requirements of Class I and II (fusion welded pressure vessels) A.O.T.C. Rules, A.S.M.E., and similar Codes. 


Victoria Works, Batley, Yorkshire. 


A-J-RILEY & SON LTD Telephone: 657 (3 lines). Telegrams: Boilers, Batley 


London Office: Kirkman House, 54a Tottenham Court Road, W.I. Tel: MUSeum 1064 
bnter No. 541 on reply card 








GLAXO 
LABORATORIES LTD 
have installed 


Thornycroft Oil Burning Equipment 
on their Babcock & Wilcox Water Tube 
Boilers at Greenford. We supplied the 
whole of the oil firing equipment and 
the conversion from solid fuel to oil 
firing was engineered by our technical 
staff. 


Other recent Thornycroft installations 
include those at Selfridges Ltd., 
London Airport, Lewis’s Ltd. Leeds 
Store, Shell-Mex House and several for 
the Ministry of Works : that at Broad- 
casting House is nearing completion. 


For particulars of industrial equipment 
write for publication S.E.B.99 which in- 
cludes a questionnaire for completion and 
return to us. 








OIL BURNING EQUIPMENT 


‘JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 





Enter No. 542 on reply card 
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the embodiment 
of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques. 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways ... and 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses — it literally armours the thread. 

The assembly obtained is anti-vibration because the Heli-Coil 
Insert allows pre-stressing. Weight and space are saved 
and the serviceability and appearance of the product 
enhanced. 

The importance of Heli-Coil Inserts to the modern designer 
is an irrefutable fact. Why not have all the information in 
front of you - data is freely available. Ask for Sales 
Leaflet APL48/E5. 


Pormere feroti-e 
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SCREW THREAD INSERTS 








Your newest design . . .1s it quite up to date ? 


*HELI-COIL ts o registered trade mark 


Write for more data on HELI -COIL inserts to ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, YORKSHIRE 


Telephone: Beverley 82212 


(6 


lines) 








Enter No. 551 on reply card 
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Install Metrolock Drives 


FOR EASY CONTROL 





weregeg 


The Metrolock drive with its 
inherent flexibility, accuracy of con- 
trol and special features tailored to 
suit the demands of each particular 
machine helps to solve the many 





LS RS oh 


°F eee) 


intricate problems associated with 
up-to-date paper making practice. 
Line shafts, belting, cone pulleys 
and clutches are eliminated, resulting 
in a neat and compact layout in which 
heavy electrical cables are reduced to 


oP SO REIT i: 


a minimum. 
The illustration shows the section 


Crem 


motors and control cubicles for the 
No. 8 machine at the Papermakers 
Limited mill of Associated Pulp 
and Paper Mills Pty., Limited, 
Burnie, Tasmania. 
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The drive annexe with section motors and control cubicles. 








ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


MOTOR & CONTROL GEAR DIVISION RUGBY & MANCHESTER, ENGLAND 
(8) mconroratine THE MOTOR & CONTROL GEAR INTERESTS OF BTH & M-V YY 
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made to 
measure 
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this is 
open-type 
steel 
flooring by... 


Wt Phone: Mayfair 8783-8788 





London Office ; 25 Hanover Square. London 


CTEELWAY 


WOLVERHAMPTON 





Bring your floor problems to us... 


we also make 


FIRE ESCAPES, FORGED 
HANDRAIL STANDARDS, 
TUBULAR HANDRAIL 
STANDARDS, PLATFORMS 
& GANGWAYS, PATENT 
‘PROMIN-EDGE’ STAIR 
TREADS, CHEQUER 
PLATE STAIR TREADS, 





in steel or 
aluminium alloy 
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QUEENSGATE WORKS, WOLVERHAMPTON Tei 21633 (2 lines) 











STEEL (155,71, [ag- 


EE A Fs EE: ES 


TAKE 
THE 
CAKE 
FOR 
CASTINGS 


UP TO EIGHT TONS 





The word MEEHANITE is o Registered Trade Mark 


+ NEWPORT 64845 


eed. | 


- 
& 
° 
a 
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‘ WESTGATE WORKS 


‘ BAKER &€ COMPANY LTD 


w-:A 
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HIGH GRADE MACHINE FILES 








Swiss Type Machine Files 
61 sizes, 4, 5 and 6 inches long for 
THIEL 111 and other Filing Machines 
. Also 8 inches long for larger Filing Machines 


e Bastard Cut 





TRIANGULAR 
Bastard Cut 


FLAT 
\ Bastard Cut 













PRi\M lt. & Mi, 
Smooth ROUND 4 HALF ROUND 
Cer Bastard Cut Bastard Cut 
fd 
oF FISHBACK SO KNIFE EDGE FLAT 
Smooth Cut Smooth Cut Round Edge 


Smooth Cut 
Diamond Impregnated Files for hard- 
ened steel and tungsten-carbide are 


also available. 


WRITE TODAY for 


details of complete range. 


ROCKWELL 


MACHINE roo. co ‘To 





WELSH HARP, EOGWARE RD., LONDON, N.W.2. TEL. GLADSTONE 0053 











ALSO AT BIRMINGHAM -TEL: SPRINGFIELD 1154/5 - STOCKPORT-TEL, STOCKPORT 5241 GLASGOW -TEL. MERRYLEE 2672 


f 
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This is PRIOR profitability in steam-raising: 
“Royal British” 
to evaporate 647 Ibs. of steam per hour from and 


The Lumby 


at 212°F. 


showed 


efficiency of 86.7", 
200 seconds oil burner. 


at a pressure of 25 Ibs. per square inch, 


under 
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COMBUSTION EFFIGIENGY 








PRIOR OIL BURNERS 


boiler illustrated, | are available in ten sizes 
from 50,000 to 4,000,000 
BTU’s/hr. 


light, 200 or 950 seconds 


for use with 


test a sustained combustion 


,when fired bya PRIOR “SH” 


oil, depending on 





capacity. 





Pre 





Va) Nie - a Tel: Central 5323/4 


STOKERSLTD. 


1/3 BRANDON ROAD, LONDON, N.7. 


North 2245 8 


50 WELLINGTON STREET, GLASGOW, C.2 


and at BIRMINGHAM, BRISTOL, CARDIFF 
LEEDS, LEICESTER, LIVERPOOL, NEWCASTLE 








MANUFACTURERS OF OIL BURNERS AND UNDERFEED STOKERS 


WPS —84 
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NG THE SUBJECT OF GEARS... 


See 5 es ~ 






* 
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Whatever your transmission 
problems we design gears 


for any power—any speed. 


More than 50 years of 
specialised experience 


at your service. 


% 
% 
% 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
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URS for elie Asking 


LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 








ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 
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Shane 
Wits 





\ 


THE 
BRADFORD 
PNEUMATIC 

PUSH-OFF 





This push-off is used for transferring | 


moulding boxes from conveyor belts UNITED STATES METALLIC PACKING Co. Ltd. 


to shake out units and can be oper- 
SOHO WORKS - ALLERTON ROAD + BRADFORD 8 - YORKSHIRE 


ated by hand, foot, or automatically, | 
with rapid automatic return stroke. | Phone : 41284/5. Telegrams: “Metallic” Bradford. 


When operated by hand or foot the 
control valve can be placed where 
convenient. 


Branch Offices: London, Liverpool, Glasgow, Manchester, Newcastle, Cardiff, Southampton, Hull, 
Swansea and Bristol. 





Write for full details to: 
Enter No. 592 on reply card 
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moorings for BIG ships 



















This is a highly specialised activity. 
The design of a mooring layout, and the sizing of the 
chain cable and fittings are determined by a combination 
of experience and the application of scientific data. 

The Founder of Brown, Lenox & Co. Ltd. 

invented and manufactured the first chain cable 

ever used to moor ships—that was in 1806. 

In 1846 the Company designed and manufactured the 

first metal buoy from which the mooring 


pendant was suspended. 





Since then Brown, Lenox & Co. Ltd. has become 
known throughout the world as specialists in the 
design of deep sea, harbour and river moorings, 
and many hundreds of moorings supplied by the 
Company have been laid all over the world. 


As an introduction to the Company 







please send for a complete set of Our gpounm Lenox Marine Publications. 














An announcement by the Marine Division of 


BROWN, LENOX & CO. LTD. 


ASSOCIATED COMPANY: BROWN, LENOX & CO. (LONDON) LTD., MILLWALL, E.14 


PONTYPRIDD: GLAMORGAN 
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Sound to the core 


Modern steel-founding is a blend of craftsmanship, 
art and technology, all of which are applied in the 
Osborn foundries to produce castings ranging from 


a few pounds to several tons in weight 


Castings in carbon and alloy steels are manu- 
factured for many industries including General 
Engineering, Mining, Quarrying, Oil Refining, 
Dredging, Chemical and Electrical Engineering. 
The Company’s reputation as _ steelmakers 
ensures that only the finest steels are used for 
these castings, which are sound throughout and 


of the ultimate standard of quality. 





Osborn castings are used in this Hayward Tyler - Byron 
Jackson six stage ‘Multiplex’ pump. Inset illustrates core 


used for casting the upper half of casing. 








FINE STEELMAKERS STEELFOUNDERS ENGINEER’S TOOLMAKERS 


a ell 
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For every purpose 


readily available 


for early delivery 


rom 


South Durham 


RAILS, JOISTS, SECTIONS 

BROAD FLANGE BEAMS WITH PARALLEL FLANGES 
LARSSEN STEEL PILING 

“RENDHEX”’ FOUNDATION COLUMNS 


STEEL PLATES (ALL QUALITIES) 
DURBAR NON-SLIP RAISED PATTERN FLOOR PLATES 
ADMIRALTY DIAMOND PATTERN FLOOR PLATES 


Le hif Enquiries to: 
> 7 if. " 


Central Sales Office: CARGO FLEET IRON WORKS, Middlesbrough, Yorks. 
Telephone: Middlesbrough 46311 (13 lines) Telex: Middlesbrough 5855| 
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THIS battery of Bullard high-precision 
grinders, the only one of its kind in this country, 
is installed at our Daventry factory which 
concentrates solely on the manufacture of large 
Timken bearings. 
These machines enable us to maintain the 
requisite high standard of geometrical accuracy 
which, coupled with the fine alloy steel and controlled heat-treatment 


processes, is the basis of the high load capacity and durability of the 


Timken tapered roller bearing. 

British Timken, Duston, Northampton, Division of The Timken Roller 
Bearing Company. Timken bearings manufactured in England, Australia, 
Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE. MARK 


tapered roller bearings 
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CONTROLLED CIRCULATION 





The most advanced design steam raising units to be built by International Combustion for the Central 
Electricity Generating Board — the five 200oMW units for High Marnham Power Station and the 550MW 
unit for Thorpe Marsh Power Station — will employ the controlled circulation system. 


STUDY THESE FEATURES 


@® POSITIVE CIRCULATION Positive and adequate circulation is assured to each and every tube, 
irrespective of firing rate. 
@ LOWER STRESSES The smaller bore tubes which are used in this system permit thinner walls and 


lower metal temperatures. 


@ QUICKER STARTING Positive circulation both from cold or banked conditions ensures equal and 


even temperatures throughout the unit. 


@ ECONOMY The effective use of heating surfaces and their disposition permit lighter structures, with 
economy of space occupation and civil engineering costs. 


One of the High Marnham manifolds leaving the works. 
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INTERNATIONAL BUSTION LIMITED 





LONDON OFFICE: NINETEEN WOBURN PLACE WCI +« TELEPHONE TERMINUS 2833 * WORKS: DERBY 


Member fromic Power Constructions Ltd. One of the five British Nuclear Energy Group 


TGA SG738 
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Fight years ago the technical press, 
reporting the installation of thirty-one 
Birmabright light alloy sluice gates on 
four Thames weirs, said: 

“Tf all these gates prove to be as 
durable as steel gates, the use of 
Birmabright alloys should be even 
more advantageous for larger, 
geared radial gates and for auto- 
matic tipping gates.” 

A recent inspection by Birmabright 
engineers showed no deterioriation 
whatsoever 

The gates were fabricated from Birma- 
bright standard extruded sections and 
have Birmabright skin plates and rivets. 
They are only half the weight of 
similar steel gates and are counter- 
balanced for easy hand operation. 
Send for literature on this outstanding 
range of alloys. 


Birmabri 


Registered Trade Mark 


ght 


Corrosion-Resisting Aluminium Alloy 



































WOODGATE BIRMINGHAM 
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Le) LINCOLN lead the field with 
©) 
m4 the completely NEW 


Cg. | 
LE 
AX Gas Welding Development 


LECO Not All purpose 
FLUX COATED Bronze Welding Rod 





For further details of LECO No.1, 
the money-saving rod for oxy-acetylene 
welding and brazing, please write to: 


LINCOLN ELECTRIC CO LTD 


(a0, 
Welwyn Garden City - Herts - Telephone: Welwyn Garden 920/4 . 4581/5 CE 
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four good reasons for fitting 


a 





BTR High Test V-BELTS 






Grommet construction makes the most efficient use of high 
tensile cords to produce the strongest V-belts yet made. For 
grommet construction ensures that all the cords of a belt 
share the load equally—which is the condition for maximum 
transmitting efficiency. Furthermore, a grommet, being 
an endless loop of high tensile cords, has no joints to 
weaken the belt, no overlapping sections to stiffen it. 












HIGHER 
HORSEPOWER 






Grommet construction ensures that the belt exerts full 
driving grip on the walls of the pulley groove, for there 
are no central cords to dip and ‘dish’ the belt, pulling it 
away from the walls under load. This extra driving grip 
allows heavier loads and prevents belt slip. 


EY 


GRIPPING POWER 


\3) 





Despite its superior strength, a grommet is the most flexible 
V-belt load carrying device yet developed. Thus the belt runs 
cool and absorbs minimum energy in flexing around the 
pulleys. This saving in power appears in extra pay-load for 
electricity consumed. 












MORE OUTPUT FOR 
ELECTRICITY CONSUMED 








Operating with a higher safety factor than ordinary V-belts, 

BTR grommet V-belts last longer because they are stronger 
and also because being so flexible they are subject to 

LONGER little strain in flexing round the pulleys. 

BELT LIFE 


BTR HIGH TEST 


GROMMET V-BELTS 






BTR Industries Ltd 





AUTOMETRIC 


purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
@MINI-GEAR 
HAND 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@ H.P. 2301/50 MOTORISED 


SINGLE & MULTI-STAGE 


ROTARY 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 
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earrisn TMERMOPLASTICS s aveeen 


Manuracruaens 


HERGA HOUSE. VINCENT SQUARE, LONDON Swit 


TELEPHONE VICTORIA 3848 


2/2760 
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‘STORAGE & TRANSPORT TANKS” 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 





= mi METAL STRUCTURES, LTD. | 
= —=———= Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grame: Metstru, Southtot. London 
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y ou’ve made the grade..... 


. you’re well on the way to the top and with the wisdom of passing years you 
know it’s time to finalise your plans for the future security of yourself and your 
. or perhaps for financing some pet ambition of your own. The 
benefits included in 
Executive Plan have been specially designed for business 


family 


unique the Confederation Life 


b ask 


and professional men like yourself. Why not let us tell 


you about them ? 


( onfederat ion Li fe 
wasais es i i ee ee | 
! J. H. B. Clover, Manager for the United Kingdom 


CONFEDERATION LIFE ASSOCIATION 
18 Park Lane, London, W.1 





Incorporated in Canada 
in 1871, as a 


Limited Company Please send. without obligation, details of your EXECUTIVE PLAN 
Assets over 1 Name 
£137,000,000 Address 
E8 Date of Birth : 
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Howards make pumps. Pumps for all purposes. Pumps for oil, pumps fo 
alkalis, pumps for acids. Pumps in stainless steel, bronze, aluminium, any 
machinable non-corrosive metal. Yes, Howards are good at making pumps. 








They’re even better at relating them exactly to the work they have to 
do. So if you’ve a pumping problem on hand, send your specification to 
Howards. See how soon they come up with the ideas and service vou want. 


Howard Pneumatic Engineering Co. Ltd. 
Fort Road, Eastbourne. Tel: Eastbourne 4804 & 4805 
Telegrams and Cables: Howmatic, Eastbourne 











BIRKETT 


oalety Valves 


FOR SUPERIOR PERFORMANCES == 


@ Pop type Safety Valves conforming to BSS 1123 
@ Prompt Blow-off 
@ High Discharge Capacity 





Specialists for many years in complete manufacturing 
of Pneumatic equipment. Improved methods of pro- 
duction enable us to make surplus plant available 
for undertaking other products in the wide field of 


General Engineering. 











Pending @ Snap Reseating 
Type 356 @ Sizes }” to 4” THESE MacHin 
ARE READy 1 


} 
@ Pressures up to 3,200 Ibs. per square inch 
P per sq | SERVE YO Uy) 
@ Screwed or Flanged e Herberts No. 1, 2 ‘ 
@ Open or Side Outlet Types ae 
@ Air-under-water Tested 
| 


illing 


Fitted as standard by many of the leading rg Nee: 
urning 


Air Compressor makers. | 


SAMUEL BIRKETT LTD 


QUEEN STREET WORKS 
HECKMONDWIKE YORKSHIRE 
Telephone: Heckmondwike 1241-2-3 


Enter No. 682 on reply card | Enter No. 683 on reply card 


ane 29° rapacier 34° dia. @ 


@ Bra e. 
ae Utomatics 12” dia. @ 


h ngA mM. 

* a u “k 

ji icky . UtoO atics 12 
Fine Boring Ca 


Centreless ra Pacity 


Finding. 


RING LIMITED 





M.H.HURST “ou 


COMMON Lane CUIMES WELCOMED, 
Telephone : KENILWORTH 891, , KENILWORTH 





WARWICKSHipg 
Telex 3155) 
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LIVERPOOL 
CALLOW 
D U S T L E S $ There’s no magic about GF Malleable Iron: no 


illusion about its superiority either. Here is an 
engineering material that is stronger and better than 
ordinary whiteheart malleable iron: more con- 
sistent, more machinable, more ductile. It can often 
replace expensive fabrications and non-ferrous 


C 0 N Vv £ Y | N G a castings. Please ask for full information. 


Write for details and 
technical representative 
to call 








E e 7 e C A L L @) W Our metallurgists and technicians will 


ENCINEERS:' LIMITED be happy to consider your problems 


BIRCHILL RD, KIRKBY TRADING ESTATE b and to advise without obligation. 
LIVERPOOL ENGLAND 





~ 
\ 


~ 
SS S 


Ws MALLEABLE CASTINGS 


wl 
\ 


BR: 


BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland) 





BEDFORD Telephone: Bedford 67261 ENGLAND 
| hie § 
Enter No. 691 on reply card | Enter No. 692 on reply card 





Minimum 
Insurance 
Rates 


For Users of 
GLOBE PNEUMATIC 
EQUIPMENT 


In premises where the fire risk is high, minimum insurance 
rates are subject to the use of Flame-proof equipment. 
Globe Pneumatic Equipment complies fully with this 
requirement. 

It should also be remembered that Globe Equipment is 
precision built for long life and hard work and is not damaged 
by overloading. 

The machines illustrated are :— 


2 
3 





Ae, PNEUMATIC 
») ENGINEERING COMPANY, LTD. 


Telephone: 






















The Vee Type Motor—A multi-cylinder design giving instant 
starting suitable for control systems, with reversing mechanism 
and intinitely variable speed. 


The Radial Type Motor—A version that has shown con- 
siderable air economy over ordinary rotary blade motors. 


The Geared Wire Rope Motor Hoist—A lighter, stronger 
pneumatic block that remains unaffected by overload 
risks and extremes of temperature and moisture. 


ASHTON ROAD, HAROLD HILL, ROMFORD, 
ESSEX 


Ingrebourne 43851/5 Telegrams: Pneumatoid Romford. 
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% 


be, in the Gement and Crushing 
r Industries... 






r a» The latest techniques 


a 
é 


Plate diaphragm for Compound Cement Mill 


demand the latest techniques 
in special Alloy Steel Castings 





ALLOY STEELMAKERS . FORGEMASTERS . STEEL FOUNDERS HEAVY ENGINEERS 
THOS FER TA & JOuHN BROWN Eiem iT € DOD .e UN Ts Osa? se ENGtLAN D 
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at last.. / LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 
an effective 


one piece double 
acting seal! 


Specially designed for double 
acting cylinders —- the new 
‘“Hallprene’’ Patent Double 
Acting Fluid Seal. 














qurers of “OCKS 


cKS 


* Improves sealing 


ILLUSTRATED LISTS 
ON REQUEST 


* Prevents the poss- 
ible formation 
of fluid traps 





Telephone: Cardiff 23641 (5 lines) 











— > oo . 
Reduces costs Enter No. 712 on reply card 


IRONSIDES 








Simplifies piston design 


* One seal replaces two 


The new “Hallprene’ double acting seal 

has been setaned from the highly pn ae ne a U B R | ti A N 7. i) 
ful “Hallprene’’ Patent Fluid Seal — the mHiNin =a ly 4] 
most efficient seal for single acting TE! : : 3 
applications. 








PATENT DOUBLE ACTING FLUID SEAL 


(Patents applied for) 














OLDFIELD WORKS, HAMPTON, MIDDLESEX Telephone : Molesey 218) - * 
IN SCOTLAND : WILSON PLACE, EAST KILBRIDE, GLASGOW Telephone: East Kilbride 20581 N 
P4039 pra - 


A RA e - _ 
ane Enter No. 713 on reply card a ~ 
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High pressure booster for 
sulphuric acid plant. 
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High temperature fan 
for steelworks - 600°C. 


ans for all 
purposes 


High temperature fan 
for gas recirculation - < 
650°C. 





High pressure forced 
draught fanf or Atomic 
industry 









Town's gas booster 





Le 
ALLDAYS & ONIONS LTD. 
GREAT WESTERN WORKS, BIRMINGHAM 11. 
"Phone: ViCtoria 2251/4. . 
LONDON OFFICE: QUEEN ANNE’S GATE, WESTMINSTER, S.W.1. 
"Phone : WHitehall 1923/4/5. 
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Onley oy Kk. i can offer such 


a wide selection of British made bearings 











Illustrated on the left is the © cylindrical 
roller bearing, one of the ten variants of the four 
basic types of rolling bearing manufactured in 
Great Britain by The Sketko Ball Bearing Co. 
Ltd. The cylindrical roller bearing has a low 
coefficient of friction and 1s therefore suitable for 
shafts operating at high speeds. Because of its 
high radial carrying capacity it is extensively used 
in electric motors, gearboxes and similar 


applications. 





Behind every bearing lies unrivalled 
experience in the design and application of 
rolling bearings all over the world. This 
experience is at your disposal from any one of 
Skefko’s twenty Branch Offices, situated at 
strategic points all over the British Isles. 








Bearing housing for an electric motor, incorporating 


a cylindrical roller bearing and a grease valve 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON -~ BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES : 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


G 170 





Enter No. 721 on reply card 











THE ENGINEER 


No. 5416 


NOVEMBER 13, 1959 


VOL. 208 





SOME PROBLEMS OF ENGINE USERS 

The proceedings at the recent annual general meeting 
of the Diesel Engineers and Users Association included 
the presentation of a collection of contributions, seven 
in number, dealing with a variety of problems arising 
in the operation and maintenance of diesel engines. 
The contributions reflect a great amount of practical 
experience, considerable reference being made to prob- 
lems arising in connection with stand-by equipment, 
particularly to the need for so caring for stand-by engine 
units that if and when the emergency arises, they will be 
found work-worthy. So far as experience during the 
recent drought is concerned old engines commissioned 
in waterworks thirty years ago have been put into service 
without trouble. At the same time attention is rightly 
called to the importance of keeping all parts of the 
equipment in such condition as to ensure that after 
protracted idle periods it can be relied upon to go on 
load at once. The need for dependable stand-by is not 
confined to waterworks and interruption of incoming 
electric supply should be deemed unpredictable in respect 
both of the timing of the emergency and its duration. 
Stand-by plant should be regarded as in the same category 
with the fire-fighting equipment and the ambulance : 
it may not often be needed, but when it is needed the 
situation can be critical. In this connection the con- 
tributor of the section headed ** Care of Stand-by Plant ” 
has enumerated some methods, the use of which can 
be helpful in keeping stand-by plant in such condition 
as to be immediately operable. This is a theme possessing 
much significance for users of automatically controlled 
plant, a type of equipment which must attract constantly 
increasing interest and attention. One has but to 
remember the rate at which the use of electric appliances 
is extending in the domestic and other spheres in order 
to realise the potential scope for stand-by generating 
plant. 

Another aspect dealt with in the compilation is that 
of instrumentation and controls. It is, of course, related 
to the subject of stand-by plant and suggestions are 
made which will surely receive due attention. Among 
the matters referred to are the numerous minor derange- 
ments which, arising from some abnormality in the 
instrumentation, automatic controls, &c., are apt to 
cause reduction of efficiency and may, on occasion, 
involve stoppage. This subject was recently dealt with 
in a paper (* Some Design Considerations of Main Line 
Diesel Locomotives ””) which, read before the Institution 
of Locomotive Engineers, contained some observations 
extremely critical of what is called “ gadgetry.” The 
submissions in the paper on “ Users’ Problems” are 
also critical, the suggestion being made that systematic 
checks should be carried out on such ancillaries as could, 
in the event of their developing defects, cause trouble. 
“ If this matter be ignored ’-——writes the contributor of 
the notes on instrumentation—* expensive equipment 
is being put out of action for trivial faults, albeit in the 


interests of essential safety.” Reference is also made 
to the fact that the attendants are not always skilled and 
reliable men who, in the event of a failure, “* can assess 
a situation, deciding immediately whether the position 
is potentially dangerous or otherwise and taking appro- 
priate safeguarding action.” Very opportune is_ the 
plain warning that “* Whenever plant is in the charge of 
an unskilled person, who is not expected to carry respon- 
sibility, the fault, however trivial in itself, may be expen- 
sive and annoying. This is the class of operator for 
which we must plan to-day.” No one will fail to recog- 
nise the bullion sense contained in the following para- 
graph : “* In planning maintenance schedules, instruments 
and control details must be included and maintenance 
staff brought to realise that it is just as important for a 
control to work well as for a big-end bearing to function.” 

Throughout the collection of notes there is due recog- 
nition of the influence of preliminary planning on the 
later history of the installation. ‘ Decisions regarding 
type of engine, blown, unblown, high speed or low speed 
and kindred matters can have an irrevocable effect on 
the operational history of the subsequent installation.” 
This is indeed very true and where operating problems 
have ensued from faulty planning, the reflection is not 
on the engines themselves. Fortunately, it is often 
true that—in the words of the poet‘ Coming events 
cast their shadows before” and this is where experience 
becomes indeed a precious teacher. The contributors 
to “ Users’ Problems” have performed a_ valuable 
service to users and manufacturers alike by touching on 
problems and stressing the need for such precautions 
as may remove or at least minimise them. 


MOTORWAYS AND VEHICLE DESIGN 

There has been much speculation about the influence 
that motorway conditions, which differ from those of the 
normal highway, perhaps more in this country than in any 
other, will have upon the future design of vehicles. At this 
stage (to judge from early reports of the numbers of 
breakdowns on M1) it appears merely that emphasis has 
been laid on how far from suited for continuous fast 
running many modern vehicles, most of them presum- 
ably native products, actually are. One can perceive, 
however, that the ability to run at almost constant high 
speed upon a motorway means that a high optimum cruis- 
ing speed for any given kind of vehicle is likely to become 
more important than high acceleration. This change 
is one not easily to be encompassed by the heavier 
commercial vehicles, in most of which emphasis has 
been laid by designers upon performance at low speeds, 
to the exclusion of turbo-charging or any serious attempt 
to force down the bulk and weight of the engine; if 
designers are faced with both a 28-ton lega! maximum 
and an increase in speed, the existing engines and trans- 
missions, however sound elsewhere, may well prove 
inadequate upon MI. It may well prove fortunate 
that there is at least some variety of design, with quite 
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active development of two-strokes, and to a lesser extent, 
direct air cooling, to be seen in the oil engine field. 
The petrol-engined vehicle should, on grounds of thermal 
efficiency, revel in being run at full throttle ; though 
drivers may revel less in the resultant figures for miles 
per gallon! Recent announcements of new cars suggest 
that the advent of motorways may have influenced 
designers, for we see four-speed gearboxes being used 
with engines unusually large by foreign standards ; and 
overdrive is an extra fitment on many cars. Changes 
that, very likely, will come about, if and as motorways 
multiply, since they would benefit performance and 
economy, are a reduction in body drag and the speci- 
fication of tyres with low energy consumption. At 
present bodies are being made more, rather than less, 
draggy, partly at the behest of stylists, partly perhaps, 
to keep production costs down. However, as a fully 
aerodynamic shape does not seem to be regarded by 
many people as esthetically pleasing, it will be interest- 
ing to see what actually happens. Tyres that, unknown 
to many drivers, place a limitation on speed that is not 
of a fail-safe nature still remain acceptable at present. 
hat is a situation which is likely to alter. The need for 
attention to aerodynamics becomes even more evident on 
studying the motor-cycle, for exposure of the rider to 
the slipstream not only wastes energy but also impairs 
the attentiveness and sensitiveness of the control exer- 
cised. The argument that decelerating a low drag vehicle 
is more difficult is not likely to be assigned much weight. 
But brake systems may need special study. On relatively 
free-flowing roadways it is to be hoped that brakes will 
seldom have to be applied. But even on motorways 
emergencies arise. How many older (or even new) cars 
in this country to-day can safely withstand “ panic” 
Few experi- 


application of their brakes at top speed ? 
enced drivers, we suggest, would care to experiment 
elsewhere than on the wide open spaces of a disused 


aerodrome ! 


“KARTING 

There would, one might think, be little to be said in 
favour of a vehicle with so little suspension that move- 
ment of the steering against the castor results in lifting 
the outside wheel off the ground. Nor is one disposed 
to-day to forgive the absence of clutch and gearbox, even 
if steering by means of handlebars is less easily assailed. 
But even a remarkably primitive tool may be well adapted 
for its purposes, and the racing “kart from the United 
States is already established as a successful sporting 
vehicle, even smaller and less demanding of facilities than 
the dirt-track racers remembered here from twenty years 
ago. But the engineer can gain more than amusement 
from these tiny machines, as we realised after attending a 
recent demonstration. Road vehicle operators in this 
country are curiously ready to do without any facility 
where the full extent of the performance envelope can be 
explored, and many who are aware from academic studies 
that a wheeled vehicle can dissipate kinetic energy between 
tyres and road just as effectively as between brake lining 
and friction surface may never have chosen to try the 
experiment. But an area the size of a school playground 
suffices to get a “kart up to full speed and arrest it 
again by applying full lock, and allows the most convincing 
demonstration that a positive static margin, the dreaded 
** understeer,” is not a necessary condition for a vehicle 
to be thrown fast through difficult manceuvres. In, or 
rather on, a ’kart, one is reminded in the most salutary 
way that the facts that the vehicle is moving sideways, 
or has no brakes, are not an excuse for losing control of 
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it: if any of our readers have friends who feel that their 
vehicles rather than themselves determine the course of 
events, or who think of a skid as an incident, they might 
well advise these innocents to visit a club meeting and beg, 
borrow, or take away without consent a ‘kart. And 
we venture to believe, our readers themselves would find 
the vehicles of interest as examples of engineering virtu- 
osity. Among the firms who are making ’karts in 
England is Trojan, Ltd., and the Clinton engines it uses 
amply justify the firm’s steadfast but, by English standards, 
surprising advocacy of the two-stroke cycle except for 
fuel injection engines. These 95c.c. singles burn a 16: | 
petrol fuel without perceptible smoke or smell, and the 
surprised engineer finds that the version running only up 
to 3800 r.p.m. has plain bearings! The cycle is unor- 
thodox by European standards, an automatic inlet valve 
being used, and the ability of the vehicles to accelerate 
away from a push start testifies to its merits. Even more 
remarkable is the readiness of the engine to accept a 
generous $g acceleration to the left about a second after a 
similar acceleration to the right with never a miss or a 
splutter, endowed upon it by a floatless pressure-balance 
carburetter. Nor have these sophisticated virtues been 
accompanied by neglect of the “* practical” details : it is 
possible to decarbonise the ports without removing the 
exhaust system. The ‘kart engineers may have some- 
thing to learn from the builders of conventional vehicles, 
such as that steering arms are not easily attached by 
welding. But the converse is also certainly true. 


** ENCOURAGING ARTS, MANUFACTURES AND 

COMMERCE ” 

Last week, the 206th session of the Royal Society of 
Arts was opened by Mr. Oswald Milne, the chairman of 
the council, who delivered an interesting address comment- 
ing on the Society’s past, present and future. Mr. Milne 
recalled how this “Society for the Encouragement of 
Arts, Manufactures and Commerce” quickly caught the 
imagination when it was founded in 1754. It was a 
society which set out to show that art and industrial 
efficiency could be linked and that industry and commerce 
could benefit considerably by the practical application of 
mechanics and science. From the start, the Society has 
offered premiums and medals to stimulate invention ; it 
has taken an interest in promoting the welfare of work- 
people and in such diverse matters as agriculture, transport, 
and the discovery and importation of raw materials. In 
addition, it has persistently campaigned for improvement 
in the design of British manufactures and in the training 
and recognition of industrial artists. 

Unquestionably, many ideas beneficial to industry, 
commerce and the “ public good ”’ in general have sprung 
from the discussions and lectures which the Royal Society 
of Arts has organised in the elegant house built for it in 
the Adelphi by the Adam Brothers in 1774. It may 
sometimes be thought, as Mr. Milne hinted in his address, 
that the mid-eighteenth century was a “ quieter, more 
dignified, slower-moving age” than the present, and that 
there was then greater scope for leisurely reflection and 
discussion than there is in this age of specialisation. But 
it is worth remembering that in the mid-eighteenth century, 
when it was decided to found the Society for the 
Encouragement of Arts, Manufactures and Commerce, 
there was an inward ferment of activity in the mind of 
many a man and that there was an eagerness to discover 
the way to greater prosperity and better conditions of 
living. By extending its thinking over an extraordinarily 
wide canvas, the Royal Society of Arts has made a 
remarkable contribution to the arts and industries of the 








Nov. 





13, 1959 THE 


world. That it continues to do so is quickly confirmed 
by a glance at its programme for the session which opened 
last week. For, to quote Mr. Milne again, “ to-day, as 
in the eighteenth century, there is a great surge forward 
in men’s thinking ; there seems little limit to the inventive 
capacity of mankind which, guided by science, technology 
and mechanisation, is revolutionising methods of industrial 
manufacture. New processes and new materials are 
displacing the age-old crafts and rapid social change is 
affecting our outlook and habits of thought.” We are 
glad to think that the field of the Royal Society of Arts 
still encompasses a variety of topics. By its interesting 
deliberations during this and succeeding sessions many 
worthwhile ideas * designed for the public good” will 
undoubtedly be promulgated. 


THE IMPERISHABLE TRAM 


Leeds has said farewell to its trams, and now both 
Glasgow and Sheffield are steeling themselves to do the 
same. Blackpool keeps its cars, but they are reported 
to be both comfortable and swift, and therefore not in the 
true vintage tradition. There is talk of a tramway museum 
on some windswept Pennine height where old trams 
will be preserved far from the cobbled streets, terraced 
houses and murky industrial waterways. These were 
the surroundings in which they often flourished best. 
But many others, more agreeably situated, have gone 
before. We think of the stately vehicles which swept 
from Christchurch to Boscombe and Bournemouth past 
boarding house, hotel and hydro; and of the cars 
which rumbled so fearlessly down the precipitous hill 
to St. David’s station in Exeter—a ride held by timid 
Devonians to be no less fearsome than that of Jan Stewer 
and his colleagues to Widdecombe-in-the-Moor. In 
Princes Street, Edinburgh, we no longer see the jostling 
four-wheelers bunched together at traffic lights like 
baby elephants waiting to enter a circus ring. Such was 
the British tram, an invention which seemed to go so 
far and then no further but, like Conan Doyle’s creatures 
of the Lost World, continued to exist. Like those 
creatures, too, it may live on in the remote surroundings 
earmarked for a tramway museum, but in the days it 
stalked our streets it had already acquired an imperishable 
memorial in literature. 

The young man in the limerick who said “damn” 
on realising that his future was tied to predestined tram- 
lines is a well-known figure in the literature of the tram. 
We exclude altogether Mr. Tennessee Williams, whose 
macabre streetcar named * Desire ~ is as remote from 
the British tram as the latter is from those hybrid collec- 


tions of cars and trailers on the Continent which at 


** DEODORISING AND EMBANKING THE THAMES ”’ 

* From a return just issued to an order of the House of Commons, 
we learn that between the 10th of April and the 9th of July in the 
present year—a period of three months—there were poured into the 
principal metropolitan sewers and sluices discharging into the Thames, 
94 tons and 7 quarters of chloride of lime, 185 yards of chalk lime 
ground, and 2,778 yards and 11 bushels of chalk lime at a total cost 
of close upon £3,000 for labour and materials, but exclusive of the 
| necessary water supply 
| ‘* The return embodies a correspondence, with what result scarcely 
| appears, entered into on the part of the Metropolitan Board of Works 
during the present year, for the purpose of ascertaining the quantity 
of water passing through London by the Thames during dry weather, 
with a view to determine at what period means should be employed 
for its purification during the summer heat . On the question 
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times abandon their right to the highway and lurch 
abjectly on to a reservation at the side. But we find 
the tram living forever when we listen to John Drink- 
water's tramway which “ across the cobbles moans and 
rings.” Much earlier, Tennyson had puzzled critics by 
visualising the world pursuing its course down “the 
ringing grooves of change.” Was he inspired by an 
early railway journey (the phrase occurs in his poems 
published in 1842), and did he suppose that the train 
ran in grooved rails ? Perhaps, however, he was fore- 
seeing the electric tram. What more awe-inspiring 
symbol of progress could there have been for the coming 
twentieth century than a vast tramecar ablaze with the 
new electric light and piloted by a bearded genie whirl- 
ing polished brass handles, and from time to time step- 
ping imperiously on a pedal which rang a sonorous 
gong to clear the path of progress ? 
ANOTHER CENTENARIAN 

Nearly four years ago, on January 4, 1956, this journal 
completed its first hundred years of continuous publica- 
tion. This year, two of the other periodicals owned by 
our proprietors, Morgan Brothers (Publishers), Ltd., 
have reached their centenaries. That of The /ronmonger 


occurred in May and this week the centenary of 
The Chemist and Druggist is being celebrated. The 
Chemist and Druggist may not be as well known 


to some of our readers as other trade journals dealing 
more directly with engineering matters. But we are 
nevertheless confident that all our readers endorse the 
congratulations we express to another centenarian which 
has served and continues to serve a very old-established 
and important industry. A study of an attractive and 
interesting centenary number of The Chemist and 
Druggist will quickly remind the reader that in the pro- 
duction of drugs and pharmaceutical preparations of all 
kinds engineers have a considerable responsibility. The 
plant and equipment which they provide has undergone 
spectacular development in the last hundred years ! 
The history of the paper, started by Morgan Brothers 
who owned a “ wholesale business in drysaltery and 
chemists’ sundries,” is well told. A point of special 
interest to us is that the very first number, published on 
September 15, 1859, contained an article on “ galvo- 
electric brushes.” Moreover, in the same issue, there 
was a leading article which emphasised the necessity 
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“now-a-days not only to possess a greater amount of 


information than our ancestors, but also to turn it to 
better account.”” There is no doubt that 7he Chemist 
and Druggist sets out on its second century with that 
wise injunction of its founder still firmly in mind. 





of embanking the river, Mr. Hows, early in January 1858, rnoved in 
the Metropolitan Board of Works that a communication be addressed 
to the Thames Conservancy Commission, soliciting their co-operation j 
with the Board in obtaining Parliamentary powers for effecting the | 
embankment within the metropolitan area; but that motion was 
negatived by a majority of 17 against 13. The project of embankment 
has been discussed in an incidental way by the board on several 
subsequent occasions, but with no practical result, unless the reception 
by the board can be so called of a communication in August 1858, 
from Mr. Samuel Peyton, architect, of a plan of embankment, the 
novelty of which was that it proposed to give the space of ground 
recovered from the river between the buildings and a certain datum 
line to the owners of the several wharfs, in consideration of their 
undertaking the execution of their respective portions of the embank- 
ment. 














_ 586 


Motorway Bridges 


Most of the bridges on the motorway are 
reinforced concrete portal slabs, which are 
architecturally similar, but of a universal 
design which is flexible to meet variations in 


span, skew, width and height. The slab thickness 
ranges from 1ft 6in to 3ft 6in for spans from 
51ft 6in to 135ft. A typical two-span overbridge, 
one of fifty-nine, is shown in the top illustration 
on the opposite page 

As the universal bridge design has been almost 
iniversally criticised on account of its ponderous 


appearance, some of the reasons behind the 
jesign may be of interest. it is maintained by 
the consultants that, since the motorway will 


ast a long time, everything in its construction 
nust be based on sound, practical reasons, and 
not on passing fashions. The “* universal ’’ bridge 
was thus an appreciable factor in permitting the 
constructional Shuttering was 
and re-used at different sites, simple 


fast 
standard 
rules being applied to fix the dimensions of any 
one bridge from the master plan according to 


programme 








slabs, with trestles having concrete hinges at the 


bridges are continuous r.¢ 
slab on square bridges, and with steel rollers, square to the slab, on skew bridges 
We also illustrate ABOVE a typical soffit and trestle of one of these bridges, which 

the embankment slope. The open steel parapet 


Lastly, an elegant footbridge over the by-pass is 


also shows the treatment of 


is not compiete in this view 


shown ABOVE 
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the four variables listed above. At any one 
bridge only one diameter and one length of 
reinforcing bar was required, and all bars were 
at 3in centres, the lap being varied to suit differing 
skews. Thus, site work was made straightforward 
and rapid. The solid parapet has forty times 
the strength and costs half as much as any open 
parapet, it is claimed ; the parapet is considered 
to be strong enough to withstand a severe collision 
from a lorry (which might otherwise, in such an 
accident, fall on to the motorway), and it hides 
the beams of light of the headlamps of cross traffic 
from the view of drivers on the motorway. 
The LOWER RIGHT illustration shows 
‘onstruction in progress of one of five bridges 
carrying the motorway over a railway. To 
minimise interference with rail traffic, the columns 
and abutments were first built and then precast 
raking beams placed in position over them, as 
shown, carrying a sloping r.c. slab which cantilevers 
over the track. Precast deck beams were then 
placed between the cantilevers to form the soffit 
in situ slab which made the structure mono 
lithic. The precast elements used for this design 
are in contrast to the other bridges. Where the 
motorway passes under a railway, a structural stee 
superstructure designed by the British Transport Commission was placed, 
Apart from the 


the 


of an 


under separate contract, on concrete abutments and piers. 
river viaducts illustrated last week, other main bridge designs include continuous 
r.c. slabs over four spans for farm and accommodation bridges over the motorway, 
and mass concrete arches, generally three-pinned, under it where there is sufficient 
embankment height. There are also wall and slab canal bridges. 

By contrast with the bridges just described, the bridges on the St. Albans 
by-pass designed by the Hertfordshire County Council, have light and simple 


lines. A typical four-span overbridge is illustrated ABOVE RIGHT. These 
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London to Birmingham Motorway—No. Il 


(Concluded from page 548, November 6) 


Our description of the 75 miles of motorwa) 
comprising the M\ and its associated spur 
roads concludes with some discussion of the 
bridges and carriageway construction, par- 
ticularly the concrete carriageways of the 
St. Albans by-pass. We also include an 
appraisal of the motorway’s influence on 
the economics and safety of the traffic 


using it. 


T was pointed out in our “ leader” on M1 


last week, that the road lacks feats of 


major engineering difficulty, and the principal 
problems arose from dealing with the many 
authorities and interests bordering on or 
cutting across the route, and in organising 
the construction to be completed within only 
nineteen months. These conditions naturally 


brought with them engineering problems of 


their own. For instance, on the main 55-mile 
length of road the degree of mechanisation 
was very high—it has been put at 20 h.p. per 
man employed (i.e. the peak figures were 
80,000 b.h.p. and 4700 men), and the value 
of the plant was nearly a third of the contract 
sum. 

The design also, was evolved with fast 
progress in mind. How this affected the 
bridges is explained on the opposite page. 
in constructing the carriageways it led to the 
use of the substantial concrete marginal 
haunches illustrated last week. Once the 
shuttering for these haunches had been set 


to line and level, setting out for the rest of 


the carriageway was simple, needing, for 
instance, only a string line. 

The use of dry lean concrete to form the 
mass of the carriageway construction—a 
construction called ‘“* semi-rigid ’—is also 
considered to be a very satisfactory method. 
Indeed, it is not always the cheapest, as the 
use of concrete carriageways on the St. 
Albans by-pass clearly shows, but here the 
combination of dry lean concrete and hot 
rolled asphalt was considered to give a 
flexible (we use the word in an administrative 
and not a structural sense!) yet speedy 
method. 

Carriageway strengths were checked at 
two stages. On completion of the dry lean 
concrete, a 24-ton Albaret roller was passed 
over it. This machine has four wheels, and 
is designed so that the load is maintained 
equally on all wheels, even if the surface 
settles. The same machine loaded to 30 
tons was passed over the asphalt surface. 

A considerable volume of work was sub- 
contracted, the principal sub-contractors to 
John Laing and Son, Ltd., for civil engineer- 
ing operations needed to build the road 
being: for the asphalt surfacing, Amey’s 
Asphalte Company, Ltd., The Limmer and 
Trinidad Lake Asphalte Company, Ltd., and 


Lid. : 


for bridge 
works (about 35 per cent of the total): 


Wirksworth Quarries, 


Holloway Brothers (London), Ltd., and 
Thomas Fletcher and Co., Ltd. ; for bulk 
excavation (about 45 per cent of the total) : 
C. A. Blackwell (Contracts), Ltd., Dowsett 
Engineering Construction, Ltd., George 
Sheppard (Hatfield), Ltd., and Peter Woozley 
Construction, Ltd. ; and for piled founda- 
tions, The Cementation Company, Ltd., 
The Franki Compressed Pile Company, 
Ltd., and McKinney Foundations, Ltd. 


St. ALBANS By-Pass 


In contrast to the “ black top” of the 
main stretch of MI, the St. Albans by-pass 
has concrete carriageways. The cross-sec- 
tional dimensions are generally similar, as 
are the overall specifications for the two 
roads, but in the case of the St. Albans by- 
pass the carriageways consist of a granular 
sub-base of 7in minimum thickness topped 
with an Ilin slab of reinforced concrete. 
Soil surveys revealed clays, gravels and chalk. 
When the C.B.R. values were 3 or less, the 
sub-base thickness was increased up to 18in. 
In wet weather, lean concrete was used for 
the sub-base to meet essential progress. 

The slab was laid on polythene sheet, in 
two layers, with welded mesh reinforcement 
(9-32 Ib per square yard) between the layers 
(i.e. 24in from the top of the slab). There are 
white marginal strips (of thermoplastic in 
which calcined flints are embedded) 18in 
wide at each side of the carriageways. The 
slab is either 26ft or 38ft across. There is a 
fin wide sawn longitudinal joint lin deep 
a contraction joint—in the centre of the 
26ft slab, with a 3in triangular fillet in the 
base of the slab directly under it. This joint, 
as with the longitudinal joint between the 
26ft and 12ft slabs, has tie-bars passing 
across it—tin bars, 3ft 6in long and at 2ft 
centres ; the facing surface of the slab is 
painted with bitumen emulsion. The trans- 
verse joints are at 80ft centres, or 120ft in 
one stretch of road where the reinforcement 
was increased to 10 lb per square yard. At 
the transverse joints, 14in dowels 2ft 3in long 
are spaced at 12in centres. 
joint—an expansion joint—is formed by 
chipboard, the dowels being positioned in 
holes in the board. The board sits 4in below 


This type of 





the level of the top of the slab so concrete is 
placed over it. Then a groove I4in wide by 
l4in deep is sawn from the top, and the 
joint completed with the sealing compound- 
a rubber bitumen preparation laid hot. 

The plant used to concrete these carriage- 
way slabs varied somewhat between the two 
main contracts for this section of the motor- 
way. On the main 12-mile length, three 
concrete trains were used, one for laying a 
width of 12ft and two for laying a width of 
26ft. Three batching and mixing stations 
served these trains, and mixed concrete was 
transported by lorry from the concrete station 
to the spreading machines. 

We illustrate on page 588 one of the 
26ft trains in use. Note that there are two 
S.G.M.E. spreading machines, each followed 
by an S.G.M.E. compacting and finishing 
machine with paddles and vibrating bar, 
and the reinforcement is placed between 
the two pairs of machines. The machine 
which has attracted greatest interest on this 
contract, however, is the finisher shown on 
the extreme right, and also in the first 
illustration on page 588. This machine is 
known as the “Shavian” finisher and is 
claimed to give a very high standard of 
smoothness, such that qg values (i.e. inches 
of irregularity per mile of road) as low as 
23in but generally less than 30in have been 
achieved with it ; the contractor claims an 
average deviation of less than 3/,9in in any 
direction on a 100ft length of road. The 
general configuration of the machines explains 
how this is attempted. There are three 
bogies on each rail; the wheels in each 
bogie are at S5ft Sin centres, and the two 
outer bogies are at 22ft centres. The gen- 
eral construction is very stiff. It can be 
seen that a beam connects the front and 
centre bogies, this beam being part of the 
front frame assembly. Similarly, a rear 
frame assembly is carried on the centre and 
rear pairs of bogies. The vibrating screeds 
are mounted spanning between the front 
and rear frames. Note that they are carried 
on jacks—so that the screeds can be raised 
or lowered hydraulically. This three-stage 
method of mounting ensures that irregular- 
ities in the level of the rails over the 27ft 3in 
wheelbase are eliminated at the screeds. 
There are two vibrating screeds positioned 
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Concreting Plant 


On the RIGHT we show the ‘‘ Shavian "’ finisher 
in use ; and below LEFT one of the three con 
crete trains used on the main 12-mile stretch of 
the by-pass. The train consists of two ‘‘spreaders 
each followed by a finishing and compacting 
machine, with the ‘‘Shavian"’ finisher com- 
pleting the sequence of main operations Details 
of the carriageway slab which this train laid, 
and a description of the finisher are given in 
the text of the accompanying article 

On the 5-mile spur, the consortium used one 
train, spanning the 26ft of the carriageway, with 
rather different methods. The highest speeds of 
progress were achieved here, with a record 
daily rate of 1320ft of slab laid 





the lorries into these machines. A water main was 
laid along the central reservation to supply the 
two mixing machines. Concrete was deposited 
into one of two A.B.G. spreading machines 
which are clearly seen 

The last group of machines, under the cover 
consisted of two A.B.G. compacting and finishing 
machines one behind the other, the action of 
the two “‘in series*’ being employed to achieve 
the high standard of surface finish demanded 
Following these machines was a _ wet-surface 
profiiometer, and the machine from which the 
brush texture was given, and the curing com- 
pound sprayed 

On this contract, which started later than 
the other motorway works, the bad weather of 
1958 was severely felt, and in March of this year 
a drastic acceleration of the programme was 
put in hand, and the amount of plant on the site 
was trebled. Plant worth nearly £1,000,000 was 
thus used on a contract valued at about £1,250,000 
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The LOWER illustration gives a good idea of 
the procedure. In the foreground can be seen 
the chipboard and dowels of a contraction joint. 
These joints were prefabricated and then placed in 
position. Note that the joint is placed on poly- 
thene sheet, which separates the slab from the 
sub-base. A machine for laying the polythene, 
from a roll 26ft wide, travelled ahead of the 
main train; it is not shown in this illustration. 
Ahead of it, a grader trimmed the sub-base, 
and sand was then spread by a Blaw-Knox 
spreader, and compacted by an S.G.M.E. com- 
pacting machine to within }in of the stipulated 
level. 

Concrete was brought to the site in dry, un- 
mixed batches. Two Koehring paver machines, 
each equipped with belt conveyors in place of 
the customary boom and skip, travelled beside 
the train, and the dry batches were fed from 
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diagonally (the front corners can just be 
seen in the centre of the machine in the 
illustration) so that “striking off” truly 
levels the slab. Behind these screeds there 
is a heavy plate positioned transversely which 
oscillates in the horizontal plane. Screeds and 
plate are supported on rubber mountings. The 
screeds vibrate at 75 c/s with an amplitude 
of 0-004in, and the plate oscillates at 1.3 


strokes second, with a horizontal stroke of 


24in. Note that one jack is shown in the 
illustration on the near side of the front 
frame ; this carries the front end of the 
diagonal screeds. Two jacks can be seen on 
the rear frame. One carries the rear end of 
the diagonal screeds and one carries the 
oscillating plate. 

The screeds have verniers for accurate 
setting, and vibratory movements are given 
by hydraulic motors. Eight of the twelve 
wheels are driven, and the weight of the 
machine is arranged for optimum adhesion. 
The working speed is adjustable between 
6ft and I8ft per minute, and a fast speed 
of 36ft per minute can also be obtained. 
The 26ft machine weighs 134 tons, and has 
a 32 h.p. diesel engine ; the 12ft machine 
weighs 10 tons, and has a 16 h.p. diesel 
engine. 

The surface is given a brushed texture by 
sweeping transversely across it (by hand) 
with a broom, about twenty minutes after 
the ** finisher,” from the last machine of the 
train, which is a machine for spraying curing 
compound. 

There are forty bridges on the St. Albans 
by-pass, twenty-six of them to county 
council designs, and the remainder to the 
designs of the consultants, as explained last 
week. There was about 3,000,000 cubic 
yards of excavation, and over 60,000 
cubic yards of concrete in the entire job. 

There is some interest in the alternative 
choice of carriageway construction in the 
two sections of MI, though this can be 
explained partly by the local availability 
or lack of road stone in the areas through 
which the road passes. In the case of the 
St. Albans by-pass, as for the main length 
to the north, prices for alternative methods 
of carriageway construction were asked at 


the tender stage. It was considered that of 


these alternatives, the two which promised 
to prove the most competitive in this par- 
ticular case would be a “dry lean” mix 
with a black top, and a concrete carriageway. 
In the event, the latter won. These two are 
considered to be equivalent in load bearing 
capacity, but it is expected that the riding 
quality of the concrete surface will be main- 
tained for many years, and maintenance will 
not be needed, except at the joints. 

In general, excavation was not a major 
problem ; the appearance of the completed 
road, and problems of severance were more 
dominant, and the view has been put for- 
ward that there might well be economic 
justification for heavier earthworks to give 
flatter gradients. 

DUNCHURCH By-Pass 

The comparatively short length of motor- 
way built as the Dunchurch by-pass used 
methods very similar to those on the main 
length of Ml. The ‘dry lean” base and 
“black top’ were again used, one notable 
difference being that the cast-in-situ haunches 
which were prominent in the design of the 
main length were replaced by precast kerbs, 
12in by 6in in cross section. Furthermore 
bridges were built with precast prestressed 
beams, thus allowing speedy site erection 
with little interference to traffic. This 
length includes a_ terminal roundabout, 
two overbridges and three underpasses and 
the highest section of embankment along 
the motorway. 
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TRAFFIC AND ECONOMIC STUDIES 


A research contribution to the MI project, 
which itself was on an unparalleled scale, 
was undertaken jointly by the Road Research 
Laboratory and Birmingham University, to 
try and get a precise evaluation of the effect 
of MI in terms of economic benefit to traffic, 
and savings in accidents. The report on 
this research* is exceptionally interesting, and 
in the remainder of this article and in the 
traffic charts in the illustration overleaf, we 
reproduce some of the principal arguments 
and conclusions from it. 

Expenditure on new roads and bridges is a 
matter of record, but nothing as comprehen- 
sive as the present study of a large-scale 
project has yet been done, in a British setting, 
to identify prospective users, to value their 
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accuracy of the predictions verified. This ts 
the more necessary since the motorway 1s 
the first of its kind in Great Britain and data 
about traffic had in part to be gauged from 
the experience, different as this undoubtedly 
is, of other countries which have had motor- 
ways for some time. 

Expenditure on the inquiries described 
herein can be put at about £20,000. The 
capital cost of the motorway, however, is 
estimated to be about £24,000,000. About 
one-tenth of | per cent has thus been spent 
on inquiries designed to estimate the gains 
accruing from the investment. 


TRAFFIC INVESTIGATION 


[he first step in this investigation was to 
determine the present pattern and speed of 





One of the six interchanges on the main 55-mile stretch of motor road. This junction is with the A.50 
near Broughton in Bedfordshire. In the background, the river Lovat viaducts can be seen 


gains (and any losses that may be feared) 
and to bring these together in the one account 
with outlays on construction and all other 
costs. The study was not undertaken witha 
view to deciding whether or not the London- 
Birmingham motorway should be selected as 
a profitable scheme, but it was undertaken 
as a Subject of research to see whether reliable 
methods of assessing both the traffic that 
would flow upon it, and the economic value 
of the scheme, could be devised. 

While this study was going on, construction 
of the motorway was started. Observations 
of traffic made before the motorway is 
opened can thus be compared with observa- 
tions taken after it has been in use. The 
methods employed can be checked, and the 


*** The London-Birmingham Motorway: Traffic and Econo- 
mics.”’ Part I, “‘Traftic Investigations,’* by T. M. Coburn. Part I, 

Economic Assessment,’ by M. E. Beesley and D. J. Reynolds. 
Road Research Laboratory Research Note No. RN/3552/ 
TMC.MEB.D.1.R 


journeys by road traffic. This was done in 
1955 by carrying out a survey of the origins 
and destinations of traffic and by measuring 
journey times on the existing road network. 
In the origin-and-destination survey, traffic 
was intercepted at twenty-three points on 
roads in thé area likely to be affected and 
41,000 drivers were interviewed about their 
journeys. The journey-time measurements, 
which covered 1800 miles of road, were 
obtained by test runs with cars, the journey 
times for goods vehicles being estimated 
from those of cars. These data were analysed 
in conjunction with three sets of assumed 
speeds on the motorway, which were sub- 
sequently checked against speed measure- 
ments especially made for this purpose on 
European motorways. 

The basic estimates of motorway flows and 
time savings have been made for 1955, the 
year in which the traffic studies were carried 
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out. However, separate calculations have 
been made to determine the effect of sub- 
sequent traffic growth on the estimates. On 
the basis of what would seem to be the most 
appropriate assumed speeds on the motorway, 
it is estimated that for the level of traffic 
obtained on weekdays in June/July, 1955, the 
motorway would attract 18,500 journeys per 


day, travelling on the motorway for an 
average distance of 40 miles out of the 
maximum of 66 miles; journeys which 


involved using the motorway for 60 miles or 
more would constitute only about 30 per 
cent of all journeys, but, since these journeys 
would be longer than average, they would 


contribute just over half of the vehicle- 
mileage on the motorway. The traffic flow 
would vary considerably throughout the 


length of the motorway, the maximum being 
about 15,000 vehicles per day (both directions 
combined) near Luton and the overall 
average being about 11,000 vehicles per day. 
About 44 per cent of this traffic would 
consist of medium and heavy goods vehicles, 
while cars would constitute about 48 per 
cent, of which more than half would be 
travelling on business ; the remaining 8 per 
cent of the traffic would be light goods vans 
and coaches. 

Route A.5A.45, between London and 
Birmingham, would be the most important 
contributor of traffic to the motorway and 
would have its traffic reduced by about 5000 
or 6000 vehicles per day ; the second most 
important contributory route would be A.41. 
Although other routes are individually of 
minor importance, their total contribution is 
estimated to be as great as that for routes 
A.SA.45 and A.41 combined. The net 
reduction in traffic on existing roads is 
estimated at over 700,000 vehicle-miles pe 
day, but the re-routing of journeys would 
cause flows to rise on roads giving access to 
the motorway. 

The time that would be saved by traffic 
transferring to the motorway is estimated at 
about 1,600,000 vehicle-hours per annum, 
and the reduced congestion on existing roads 
would save a further 400,000 vehicle-hours 
per annum. Many of the journeys would 
increase in distance on transferring to the 
motorway, the total annual increase being 
estimated at 13,000,000 vehicle-miles. On 
the basis of comparative accident rates on 
motorways and general-purpose roads in 
other countries, accident savings to traffic 
transferring to the motorway are estimated 
at about 520 casuaities per annum, including 
over twenty fatalities ; these savings may be 
offset by some increase in accident rates per 
mile travelled for traffic remaining on exist- 
ing roads. The accident figures are elaborated 


in Table Il 


Taste Ul—Assumed Accident and Casualty Rate 
the Motorway and on Ordinary Road 
Number per oullion vehicle-mile 
Ordinary Motors 
roads* 
Personal-injury accidents 
> fo) 
( asua « 
fa 1 “ 
Seriot 
Sligt 
Tota $< 4 
* Rates observed on road A.$ (built-up and non-built-up area 
combined) in 1956. Assumed to apply also to other roads cor 
tributng traffic to the motorway) 

Allowing for differences between countries, the number ot 
atalities per mile travelled on motorways is roughly one-thirc 
of that on ordinary rural roads, and the number of persona 
niury accidents per mile travelled is roughly one-half of that o1 


Assuming that these relations would als« 


wdinary main roads 
hold in Britain, accident rates on the London-Birminghan 
motorway have been estimated from the observed accident rates 


rural sections of road A.5 in 1956. The assumed values 
six fatalities per 100 million vehicle-miles and 0:9 persona 
ajury accidents per 1,000,000 vehicle-miles lie betwee hose 
*htained on American and Continental motorways 


on 
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Estimated Annual Savings in Accidents to Traffic 


Transferring to the Motorway 


Number saved per annum 


1955 traffic 1955 traffic 


| 1955 traffic 50 per 100 per 
Personal-injury | cent cent 
accidents - 
340 468 $62 
Casualties 

Fatal 24 26 23 
Serious 15S 184 180) 
Slight 342 S14 684 
Total §21 724 887 


Traffic volumes on London-Birmingham 
routes are expected to increase by about 
30 per cent between 1955 and 1960 (the first 
year after completion of the motorway) and. 
on this basis, it is estimated that the motor- 
way traffic flow on weekdays in June/July, 
1960, will be about 20,000 vehicles per day 
on the most heavily trafficked section near 
Luton with an overall average of about 
14,000 vehicles per day. These estimates 
refer only to traffic transferring from existing 
roads, but it is expected from experience in 
the United States of America that extra 
traffic generated by the motorway itself will 
increase these estimates by up to 30 per cent. 
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ASSESSMEN I 


The estimates of traffic flow and time 
savings resulting from the construction of 
the motorway were used to estimate the 
return to be expected from its construction 

Because of the methods of assignment 
used, and for other reasons, there is a 
tendency to under-value the benefits from 
the motorway, but the under-valuation is 
not believed to be great. The basis of the 
analysis is the estimate of savings to vehicles, 
under 1955 conditions and traffic flow, for 
three different assumptions about speeds of 
vehicles on the motorway, benefits being 
valued net of tax and allowing as far as 
possible for changes in prices between 1955 
and 1958. 

The report considers first the benefits to 
traffic assigned to the motorway, estimating 
the values of savings in persons’ working 
time, in the time of vehicles, in fuel consump- 
tion, and in other vehicle-operating costs ; 
the costs of the additional vehicle-mileage 
incurred in transferring to the motorway is 
then considered as an offset to these benefits. 
The benefits to traffic remaining on existing 
routes and changes in the cost of accidents 
are then estimated and finally the rate of 
return from investment in the motorway is 
considered. 

[he capital cost 


ECONOMK 


and maintenance costs of 
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the motorway were estimated at £23,300,000 
and £200,000 per annum respectively and 
net annual measured savings arising from 
the motorway at 1955 traffic volumes gave 
rates of return on the capital cost of 3-3 per 
cent, 3-9 per cent and 4:2 per cent for the 
three sets of assumed speeds respectively 
It is estimated that benefits to generated 
traffic would increase these rates by about 
1S per cent. 

The effect of unmeasured items, in par- 
ticular of savings in persons’ non-working 
time, on benefits was then considered and 


it was calculated that taking a range of 


values for non-working time would give 
total rates of return ranging from 54 to 84 
per cent at 1955 traffic volumes for the first 
two sets of assumed speeds, which were 
considered to be the most likely to be 
achieved. 

Some limitations and errors are inherent 
in the whole investigation. Thus, on the 
cost side, it is necessary to take the motor- 
way (as planned and going forward) as 
given, without considering whether this is 
the best way to meet the demand for the 
motorway, ie. the plan that maximises net 
benefit per pound invested. It is possible, 
therefore, that the best plan has not been 
selected and the maximum returns obtain- 
able from a London-—Birmingham motorway 
may not in fact be calculated. 

More serious omissions, arising from lack 
of evidence, are a direct estimate of the 
value of leisure time gained or the reduction 
in strain and fatigue to road users, and part, 
at least, of the gain from potential reduction 
in accidents. It is possible, however, to 
estimate the rate of return from the measur- 
able items in this analysis and then to 
consider the contributions required from 
the unmeasured items in order to change the 
rate of return by a specified amount. The 
time savings are, however, by far the biggest 
item recorded in the cost-changes and the 
under-estimation of benefits is probably 
small. 

Net benefits from the motorway will tend 
to increase approximately with the square 
of traffic flow. Projecting the rate of increase 
in traffic of about 6 per cent per annum 
between 1955 and 1958 into the future and 
taking the rate of return at 1955 traffic 
volume as between 5-5 and 8-5 per cent, 
rates of return at various future dates would 
be : 


Year Estimated rates of return (per cent 
1960 9-9.18-2 
1965 17-6-27 
If it is assumed that the motorway is 


completed by 1960 and a 6 per cent annual 
increase in traffic continues, and if future 
benefits are discounted back to that date by 
the rate of interest (assumed to be 5 per cent), 
it may be calculated that the motorway 
would pay for itself in about six to eight 
years from that date, that is by about 1966 
68. 

Included with a selection of nine smaller 
road improvement schemes given by Glan- 
ville and Smeed and calculated on a roughly 
comparable but less comprehensive basis, 
the comparison is less favourable to the 
motorway, the immediate rate of return 
from the motorway ranking sixth out of the 
ten schemes. In the long term, however, 
with increasing traffic and its greater reserve 
of capacity, it would be expected that the 
comparison with smaller short-term im- 


provements would be more favourable to 
the motorway. 
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Defence Research 


Last week there took place the first open days of the Armament Research and 


Development Establishment at Fort Halstead. 


Despite security restrictions, 


an exceptionally interesting variety of researches and results were presented to 


the visitors. 


A small proportion of the exhibits is described, but accounts of 


the bulk of the intriguing tools and techniques have perforce been omitted. 
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GREAT deal of the research work 
A displayed was devoted to metallurgy 
and related subjects such as _ corrosion, 
friction, and non-destructive testing. Par- 
ticularly in evidence was work on molyb- 
denum, because of the potential importance 
of this material in high temperature applica- 
tions such as gas turbines. In an attack on the 
problem of brittleness, specimens of extreme 
purity have been prepared : gaseous con- 
taminants can be eliminated by melting in 
vacuum by inductive heating, the duration 
of fluidity in an are furnace being insufficient, 
and the carbon can be forced down to low 
levels by “floating zone” refining. The 
technique of local heating used by A.R.D.E. 
is electron bombardment : the source is a 
tungsten filament, and the electrons are 
focused on to a short length of the molyb- 
denum rod by a charged pair of parallel 
plates. This technique has been used to 
produce large single crystals as well as 
highly purified specimens: the transition 
temperature from ductile to brittle fracture 
is brought down to 100 deg. Cent. or 
lower, but the material remains notch 
sensitive. Hundred per cent reduction in 
area is consistently achieved in tensile tests 
of this ductile molybdenum. The ability of 
the material to withstand hot working 
is tested by placing small specimens in a 
flash welder, which heats them by passing 
an electric current and loads them in com- 
pression : the shape of the specimen after 
this test gives an easily interpreted qualitative 
indication of formability. A 
alloys are under investigation, in order to 


gain the highest performance in respect of 


creep. 

The major problem of protecting the 
molybdenum from oxidation is being attacked 
by processes of electro-deposition. Improved 
endurance at high temperatures in an oxi- 
dising atmosphere has been attained by 
plating on an “onion skin” of alternate 


variety of 





layers of nickel and chromium: the per- 
formance is, however, subject to wide 
variation, which is least when the outer- 
most layer is of chromium. A further layer 
of aluminium trioxide has, in a small number 
of tests, shown a much enhanced perform- 
ance: at this stage, however, no tests of 
the coated molybdenum under stress or 
thermal shock have been performed. 

Another aspect of electro-deposition that 
has been investigated is the reduction in 
fatigue strength associated with plating. 
It can be shown, by plating one side of a 
flexible strip of metal, that the stress in 
the deposit is tensile, which would be 
expected to affect the fatigue life adversely. 
In the case of nickel this stress is of the 
order of 5 tons per square inch, but if 
there is used a bath of nickel sulphamate, 
Ni (NH, . SO 4. O)s, together with a wetting 
agent to suppress a tendency to pitting, 
nickel lauryl sulphate being used in this 
case, the stress can be controlled within 
wide limits by varying the acidity and 
temperature of the electrolyte. Running 
at pH 5 and 50 deg. Cent., a deposit with a 
stress of 1-6 tons was formed: fatigue 
performance was little better than that 
with a stress of 5 tons per square inch. It 
is therefore concluded that it is the low 
Strength, or low elongation, of the plating 
that is inimical, since a crack in the deposit 
acts as a severe stress-raiser. 

In the case of chromium plating, a satis- 
factory remedy to this loss of fatigue strength 
appears to be offered by shot peening the 
component before plating, the residual 
compressive stress in the parent metal 
resisting the propagation of cracks from the 
coating. If a high surface finish is desired— 
it is found that the roughness of the peened 
workpiece is only slightly increased by 
electro-deposition—grinding before plating 
is acceptable. It is found that the perform- 
ance also benefits from heat treatment at 
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Fig. 1—Stroboscopic radiograph of a single cylinder i.c. engine running at 1800 r.p.m. Pulsing of accelerator 
synchronised with particular phase of the cycle 


200 deg. Cent. to eliminate hydrogen em- 
brittlement 

Because of the need to store arms and 
equipment for long periods in adverse 
environments, much attention is given to 
corrosion-resistant coatings. For fuses, 
which must be immune to reaction in the 
presence of azides, tin plating of brass 





) Synchronised radiograph 


Figs. 2a and b—Stroboscopic radiograph of enclosed vibrating systems. t ] t t 
has a natural period that is a harmonic of the vibrator frequency it will give a single sharp image ; other frequencies of natural vibration will result in a blurred 


components confers corrosion resistance, but 
introduces an unacceptable level of static 
friction. Polytetrafluorethylene is not a 
solution in this application, since it cannot 
be sintered on to the part at the low tem- 
peratur:s tolerable by the tin, and deposits 
formed at low temperatures may alter the 
dimensions of parts beyond limit. A 
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phenolic lacquer appears to reduce the 
friction satisfactorily, but the most promis- 
ing solution is a graphite finish. 

The corrosion problems introduced by 
plastics have received much attention, and 
stores were displayed heavily corroded by 
acetic acid fumes as a result of packing in 
hair bonded with polyvinyl acetate and in 
boxes of plastics in which acetic acid had 
been used to limit the chain lengths. Test 
picces of various metals showed the severe 
corrosion experienced when parts were 
encapsulated in polyester resin: much 
superior results were achieved with an 
epoxy resin including thiokol to. give 
resilience. 

Another exhibit was devoted to the 
chemical smoothing of steel, using oxalic 
acid. It was shown that this smoothing 
process applied to workpieces that were to 
be resistance welded reduced the resistance 
of the joint before welding, for unit area of 
nominal contact, from between 1600 ohms 
and 8600 ohms, at a | 5 variation, to 
120-210 ohms : this resulted in an increase in 
breaking load from 1580-1640 to 2200-2420. 

The application of the dilatometer to 
study the effect of various alloying elements 
upon the change of volume of steel at the 
critical temperature has led to the evolution 
of an ultra-high strength alloy with an 
ultimate strength of about 140 tons per 
square inch which is relatively tolerant of 
heat treatment : it uses no strategic materials 
and is expected to allow cheaper machines 
to be built. 

Both for research and for inspection, 
much use is made of radiography. It is 
found possible with X-rays to take pictures 
that would be impossible in the visible 
spectrum, as, for instance, of a shell 
just clear of the muzzle of a gun when 
it is hidden in the smoke and flash. For 
this purpose, where the X-ray is expected to 
be destroyed by the blast, the development 
of cheap expendable sources taking the 
form of field emission tubes has _ been 
attempted : at present satisfactory output 
has not been achieved. In order to allow 
very short exposures precisely timed, a 
5 MeV linear accelerator is used as a source : 
with this apparatus a stroboscopic study of 
the inside of a working mechanism, such as 
an engine, can be made: pulse frequency 
can be up to 500 per second. 

One specialised research was devoted to 
flush heating of metals, in order to predict 
the effect of exposure to a nuclear burst. 
Tension specimens loaded by means of a 
spring in order to give low inertia and 
independence of load and extension are 


Unsynchronised radiograph 





ees 





















or multiple image 


Pulsing of accelerator synchronised with vibrator. 


If any component of the vibrating specimen 
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A—Arresting device for extension bar G-— Timing coincidence condenser 


B—Specimen 


C—Displacement measuring condenser 


H—Swing amplitude recorder (used during calibration of the 


measuring condenser) 


D and f Suspension wires for the main bar (used during I—Earthed screen isolating explosion debris and electrical 


calibration of the measuring condenser) 


interference 


F—Oscilloscope triggering condenser J—-Detonator anvil assembly. 


Fig. 3—Hopkinson pressure bar equipment for stress-strain analysis at explosive rates of loading 


heated rapidly by passing a current along 
them and cooled with air jets: the strain 
occurring during the cycle is observed. One 
unexpected result is that certain aluminium 
alloys may show a gain in strength if allowed 
to age harden after this treatment. 

A somewhat similar experimental tech- 
nique is being used to investigate thermal 
fatigue of materials such as are used for 
turbine blades: the edge of a prismatic 
specimen is heated by radio-frequency induc- 
tion and allowed to cool. The temperature 
attained is plotted against the number of 
cycles to produce a crack visible under the 
microscope : for Nimonic 90 the curve 
curls up to have a positive gradient, so that 
there is a minimum number of cycles in 
which it is possible to produce a failure. 
In order to isolate the effect of corrosion 
fatigue, testing in absence of oxygen is now 
in hand—first results suggest a large improve- 
ment in performance. 

One field of investigation has resulted in 
the production of a practical tool of remark- 
able potentialities. The plasma jet is now 
an accepted source of extreme temperatures, 
and a torch has been developed to allow 
such a “ flame ” to be applied conveniently. 
To obtain a high voltage drop, and hence 
temperature, over the arc, the arc must be 
constricted to pass through a_ nozzle, 
usually of copper or graphite for high con- 
ductivity. The constriction can be increased 
by passing gas through the nozzle, thus 
forcing the charged particles away from the 
walls of the nozzle. A torch running on 


this principle is illustrated: it works off 


a conventional welding generator, the arc 
being started with a pulse of 50 cycle current 
from the mains supply. It will, without 
difficulty, cut molybdenum and _ tungsten, 
and can be used for flame-spraying materials 
normally regarded as refractory, such as 
alumina. Material to be sprayed is powdered 
and fed to the gun in the gas supply. 


WEAPON DEVELOPMENTS 


The Fort Halstead Test House, seen in 
the title illustration, contained a_ wide 
selection of exhibits from a display of gun 
ammunition development, from the cannon 
ball era onwards, to guided missile compo- 
nents. One of the most interesting of the 
weapon exhibits was the 120mm ‘* Wombat ” 
recoilless infantry anti-tank gun, which was 
being shown for the first time. This gun is 
a development of the earlier “ Bat” and 
‘*Mobat”’ guns of the same calibre but 
weighs only 650 Ib by comparison with almost 
a ton for the “ Bat,” due partly to the 


elimination of the gun shield and the use of 


a light alloy carriage with small pneumatic 
tyres. A novel feature of the gun is the use 
of an American 0-50in spotting rifle as an 


aid to ranging which follows the practice 
adopted some time ago on the U.S. 106mm 
M40 recoilless rifle and the use of a Bren 
light machine gun with the ** Mobat.” By 
comparison with the American weapon the 
‘“Wombat” is heavier but more powerful 
and its mobility may be improved by 
mounting it, like the former, on a 4-ton 
44 truck (** Landrover’) which was illus- 
trated on an accompanying drawing. Along- 
side the ‘‘ Wombat” was another recoilless 
gun which was being shown for the first 
time, the 2in ‘“‘ Tankard” of the 1945 
period, but even this early experimental 


model did not represent the beginning of 


British development, which started in 1943 
44, and still less of recoilless guns in general, 
for the German Army had used them in 
the field as early as 1941 and the American 
in 1945. 

Recoil is eliminated in the ** Wombat,” 
as in the other guns of this type, through 
balancing the momentum of the projectile 
by the momentum of the gases of the burnt 
propellant charge which are allowed to 
escape rearwards through a nozzle. To 
achieve this calls for a special type of cart- 
ridge case, the type used in British guns 
having a composite base with a plastic centre 
which is strong enough to allow an initial 
build up of pressure but which then disin- 
tegrates allowing the gases to escape to the 
rear. The rearward escape of gases also 
leads to a lower gun efficiency, only about 
15 per cent of the propellant energy being 
imparted to the projectile compared with 





Fig. 4—Flash radiograph of metal flow into complex mould. Subject, gas 


turbine stator. 


30 per cent for a conventional gun. 

Because of their relatively low muzzle 
velocities, recoilless guns depend for their 
anti-tank performance on shaped, or hollow, 
charge projectiles which achieve armour 
penetration by the focused blast energy of 
their explosive content, or, to be more 
precise, by virtue of the facts that on deto- 
nation the thin copper liner of the conical 
cavity in the nose of the projectile forms a 
long thin jet travelling at very high velocities, 
of up to 30,000ft per second, and that the 
impact of this high velocity jet produces 
extremely high pressures which perforate 
the armour plate. Specimens of defeated 
armour were shown, one demonstrating the 
effect of a static detonation of a 6in diameter 
shaped charge which penetrated an 18in 
armour plate taken from the German 
battleship ** Tirpitz.”. Alongside were ex- 
hibits illustrating another form of attack of 
armour based on the detonation of a solid 
charge at the surface of a plate which leads 
to “* scabbing,”’ or “ spalling ’’—a separation 
of metal fragments from the other surface 
of the plate, away from the charge, the 
amount of this depending on the area of the 
plate in contact with the explosive at deto- 
nation and inversely related to the thick- 
ness of the plate. 

In addition to hollow charge projectiles, 
high velocity anti-tank ammunition was 
also shown, including the armour piercing 
composite rigid shot (A.P.C.R.), which 
consists of a tungsten carbide core in a light 
alloy envelope, and the more recent armour 
piercing discarding 
sabot type (A.P.D.S.) 
in which the sub- 
calibre tungsten car- 
METAL FLOW bide shot separates 
from the light alloy 
full-calibre body after 
leaving the muzzle. 
The latter type, first 
introduced in 1944, has 
now superseded the 
earlier A.P.C.B.C. 
(armour-piercing, 
capped, ballistically 
capped) ammunition 
as the main form uscd 
in high velocity tank 
guns and also the 
A.P.C.R. ammunition, 
whose _ performance 
falls off much more 
rapidly with range on 
account of its greater 
cross sectional area. 

Another development 
relating to high velocity 


Exposure 1 microsecond (light areas represent metal, dark tank guns, shown 


areas represent unfilled parts of mould) on the 20-pounder 
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# the “ Centurion tank and illus- 
ited by drawings, was the fume extractor 
a simple but effective device for preventing 


ingress of fumes from the gun into the 
fighting compartment of a tank. The 
ractor consists of an annular chamber 

ed to the gun barrel and connected to the 

by a series of holes inclined from the 

ber towards the muzzle. When a 
srojectile is fired and passes the connecting 
extractor chamber is charged 

its pressure equals the decaying bore 
sure. at about 250 1b per square inch ; 

a further interval of time, when the 
pressure has dropped below that of the 
ractor, discharge from the latter com- 
neces. causing a flow of fumes towards 
muzzle. and as the breech is opened and 
cartridge case is extracted air is actually 
breech as the bore fumes 
.pelled from the muzzle. The optimum 
position for the fume extractor is about 
iifway up the barrel although on some of 
early applications it was located near the 
muzzle, as on the American M46 “ Patton ” 
ium tank on which it was first put into 


ched into the 


vice in 1948, under the name of “ bore 
sxcuator.” Nevertheless, the development 
of the device was initiated earlier in this 


ountry 

Other guns shown included a high velocity, 
0 calibre 3in naval gun, with water cooling 
f the barrel, as mounted on H.M.S. “ Tiger,” 
experimental development of the 


ing dal 
ll-known 25-pounder field gun by the 
Garrinton Development Division. The 
an overhead shield of 


atter incorporates 
r| fibre reinforced epoxy about lin thick 
ided to provide protection against shell 
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Plasma arc torch 


fravn nis na the 


thermal effects of nucleat 
Smaller calibre guns were represented by 
‘0mm “ Aden” gas-operated revolver 

gun for aireraft ihe name of this gun 
comes from * Armament Design Enfield,” 
but its design is based on that of the Mauser 
cannon evolved in Ger- 


MG-213C revolver 

nany towards the end of the second world 

war. and since used as the basis of several 
aircraft guns brought out in Switzerland, 

tranee. and the United States. as well as 

his country However. the design has 

heen refined in this country and further 


development possibilities were indicated by 
i five-chamber cylinder made out of utanium 
weighed 22-07 1b compared with 

the standard steel cylinder. 
[he outstanding feature of the * Aden,” as 
of the other revolver cannon, is its high 
cyclic rate of fire of about 1400 rounds per 
minute. which is more than twice that of the 
20mm Hispano cannon used previously by 
e R.A.F. The high rate of fire was vividly 
own in a complementary demonstration 
at the firing range where the performance of 
’-62mm FN semi-automatic rifle now 


which 


36-87 Ib for 
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coming into service was also demonstrated, 
showing a rate of aimed fire almost four 
times that of the earlier bolt-action No. 4 
rifle and the ability to operate after immer- 
sion in a mud bath or after exposure in a 
dust chamber. 

Of more general engineering interest was 
a comprehensive range of exhibits relating 
to stress analysis of the carriage of the 
40mm L.70 anti-aircraft gun arising out 
of the military requirements for lightweight 
equipment and the resulting need to use 
highly stressed components. The work 
involved the use of ** Perspex ”’ models and 
brittle lacquers to detect regions of high 
Stress prior to the application of strain 
gauges, full-size test rigs for fatigue tests 
and towing tests over known obstacles. 
The latter showed clearly that the passing of 
a 6in high obstacle at 11-7 m.p.h., or a 3in 
obstacle at 18 to 19 m.p.h., produced peak 
loads 3-1 times the static load on a given 
Suspension component, and similar peak 
loads and stress fluctuations were repro- 
duced on the test rig. Other related exhibits 
illustrated the extension of the photo-elastic 
stress investigations into the plastic region 
by the use of the reflection technique based 
on highly polished metal models to which 
0:050in Araldite Casting Resin B sheet 
was affixed using Eastman adhesive 910. 
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Another item of general engineering inter- 
est WaS a pneumatic servo mechanism 
employing a very simple and compact vane- 
type air motor developed by the A.R.D.E. 
and made of anodised aluminium alloy : 
it was used to provide a limited range of 


angular movement to a_ guided missile 
control surface. 
Several exhibits in this and in other 


buildings related to trials technique and 
basic research. Of particular interest were a 
short duration hypersonic wind tunnel 
capable of producing gas pulses moving at 
10,000 m.p.h., a magneto-hydrodynamic 
shock tube where speed of gas pulses is said 
to reach 100,000 m.p.h., and a continuously 
running low density wind tunnel for simulat- 
ing conditions associated with bodies mov- 
ing at speeds up to 15,000 m.p.h. in a rarified 


atmosphere approximating to 30. miles 
above the earth’s surface. In the last- 
mentioned tunnel, gas at low pressure is 


heated to 10,000 deg. Cent. and thus ionised 
and then expanded through a_ hypersonic 
nozzle into an open jet working section 
which is maintained at one ten millionth 
of an atmosphere by six diffusion vacuum 
pumps backed by rotary vacuum pumps. 
The apparatus for research into hypersonic 
flow was described in some detail on 
August 9, 1957, page 198. 


Heavy Duty Anti-Whirl, Anti-Foam 
Bearings 


A bearing developed by The Glacier Metal Company, Ltd., for application in high- 
speed machines such as turbo-alternators, is specially designed to eliminate the 


causes of ** oil film whirl” and * 


foaming ~ 


in service. It has successfully under- 


gone full-scale tests in the maker's laboratories and the first industrial installation 
in a difficult application is stated to be giving very encouraging results. 


NVESTIGATIONS have been in progress 

for some time in the laboratories of The 
Glacier Metal Company, Ltd., to meet the 
need in many applications for a journal 
bearing which will not vibrate inherently 
and which is capable of damping out vibra- 
tions which would otherwise be transmitted 
through it from other sources. One obvious 
application for such bearings is in the turbine 
field, where very large turbo-alternator sets 
are now running at speeds of 3000 r.p.m. in 


this country and more abroad. With the 
introduction of increased speeds, rotor 
specific weights have been reduced and, 


although these developments have led to 
lower capital costs per megawatt and higher 
efficiencies. they have at the same time 
introduced a number of design problems, one 











Fig. 1—Diagram showing how an oil film cannot 
support a stationary load if the journal and the bearing 
are rotating at equal speeds in opposite directions. 
This is equivalent to the situation which exists when, 
with a stationary bearing, the load rotates at half 
the speed of the journal and oil film whirl occurs 


of which ts that of shaft stability. The 
operating conditions with these high- speed 
machines are such that inherent vibration of 
the bearing itself becomes more likely. In 
the case of conventional bearing, the 
name usually given to this phenomenon _ is 
oil film whirl” and it takes place when the 
shaft precesses within the limits of the bear- 
ing clearance, eausing rotor vibration. This 
vibration eventually leads to bearing failure 
or failure of other parts of the machine. The 
reason for this oil film whirl is that in design- 
ing the machines their specific bearing loads 
must be kept low in order to avoid difficulty 
when starting and stopping, or when running 
at low speed, which implies the use of rela- 
tively large bearings. The result at full speed 
is that the bearing dimensions themselves are 
much more liberal than are really required to 
carry the load and so the journal runs with 
its centre near the centre of the clearance 
circle of the bearing. that is, with a small 
eccentricity ratio. In this condition, small 
transient forces can initiate instability in the 
bearing. At the same time, in a conven- 
tional bearing whose journal is running at a 
low eccentricity, the oil film has little damping 
effect on a rotor which is tending to vibrate. 

In a bearing displaying oil film whirl, the 
shaft precesses in the clearance space at half 
its frequency of rotation, i.e. part of the 
load vector rotates at half shaft speed. The 
effect of this on the lubrication conditions in 
the bearing may be illustrated if we consider 
the equivalent system with reference to the 
direction of this rotating load vector. In 
this case, the load is stationary and, with 
reference to it, the journal and the bearing 
then rotate at equal speeds in opposite direc- 
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tions, as shown in Fig. |. That is to say, the 
bearing surface removes oil from under the 
load as quickly as the journal surface carries 
it there. Thus, the wedging action of a 
normal hydrodynamic bearing on the oil 
film, which produces the oil pressures which 
support the load, cannot occur, and thus the 
rotating load vector in the oil whirl condition 
will produce bearing failure. This half-speed 
effect, however, can be obviated if the 
rotating vector is small enough in relation to 
the stationary load, and this can be achieved 





Fig. 2—Anti-whirl, anti-foam bearing 


by ensuring that the attitude of the shaft 
corresponds to an eccentricity ratio of at 
least 0-4. The new Glacier turbine bearing 
is designed to operate at 0-6 eccentricity ratio 
and thus suppresses oil film whirl without 
resort to large parasite loads. It is claimed 
that the oil film rigidity of the new bearing is 
about 35 per cent greater than that of a 
conventional bearing at the equivalent load, 


whilst a higher rigidity can be achieved if 


required by increasing the eccentricity ratio 
and parasite loads. 
Another undesirable feature of the con- 


ventional bearing is that in the unloaded half 


of the bearing sub-atmospheric pressures 
occur due to the hydrodynamic effect of the 
divergent oil film and this is the opposite 
effect to that of the high-pressure generating 
convergent film which carries the load. This 
production of sub-atmospheric pressure, in 
addition to causing air to be drawn into the 
bearing from its edges, causes entrained and 
dissolved air already present in the oil to 
form bubbles or disruptions in the oil film, 
whilst it may even lead to vaporisation of the 
oil or true cavitation. The result of this is 
twofold ; the damping capacity of the oil 
film is further reduced, since the film becomes 
disrupted and foaming of the oil occurs. This 
foaming of the oil is known to have serious 
effects on the operation of control system 
units such as governors, which use the oil 
as their working fluid. Foaming also causes 
difficulties with circulating pumps and acceler- 
ates deterioration of the oil. 

In several designs of bearing which have 
been developed to overcome the problem of 
vibration a high power absorption is involved 
because high parasitic loads are generated at 
speed to suppress bearing vibration. More- 
over, their shape intensifies foaming and 
aeration of the oil. The new Glacier bearing, 
shown by the illustrations on this page, 
is designed to support the journal in a 
stable manner without involving excessive 
parasitic loads or foaming and aeration. 
For this purpose it is made with a bore so 
shaped that at no point in the bearing is the 
oil film pressure sub-atmospheric, and means 
are provided whereby the bearing is auto- 
matically derated in capacity when running 
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at speed. The eccentricity of the journal is 
arranged always to be high enough to prevent 
the occurrence of oil film whirl. In order to 
prevent sub-atmospheric pressures being 
produced, the clearance between the journal 
and the bearing is designed to be convergent 
around the whole arc of bearing surface by 
making the bearing bore of spiral shape. To 
derate the capacity of the bearing, bleed 
grooves are provided in its loaded area and 
these grooves zone the area into two or more 
regions from which oil may be bled to contro! 
the degree of eccentri- 
city of the journal. 
These grooves, which 
are also used to supply 
the jacking oil to the 
bearing, can be seen in 
the photograph of 
a bearing which we 
reproduce. The way in 
which they are used 
to change the pressure 
distribution across the 
loaded half of the bear- 
ing is shown diagram- 
matically in Fig. 4. 
The grooves used to 
derate the load-carry- 
ing capacity of the 
bearing are connected 
to the control valve, 
which incorporates an 
adjustable relief valve 
and a jacking oil connection. The relief 
valve, which can be set to give any desired 
derating of the oil film, comes into action 
automatically when the jacking oil supply is 
shut off. By means of this valve, the profile 
of pressure distribution in the lower half of 
the bearing can be set during operation from 
the maximum shown in the diagram (a) to 
any value down to the minimum shown in 
(b). This allows the characteristics of the 
bearing to be set on site to suit an individual 
installation, by giving the best journal 
attitude for the conditions involved. 

The bearing consists essentially of two 
steel-backed whitemetal-lined half bearings 
of conventional manufacture, but having a 
bore profile of approximately spiral shape. 
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Fig. 3—General arrangement of anti-whirl, anti-foam 
bearing 
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Fig. 4—Diagrams showing how grooves are used to 
derate bearing 


This shape is obtained simply by making th 
two half bearings of semi-circular bore, but 
of slightly different radii. When the two 
halves are assembled one is so offset that a 
step is provided at the facing joint on on 
side of the bearing bore at the point where 
lubricant is fed in. At the facing joint on 
the opposite of the bearing the bores blend 
This form of construction makes the clear- 
ance of the shaft in the bore greatest at the 
bottom of the step and progressively reduc- 
ing round the bore in the direction of shaft 
rotation, towards the point of minimum 
clearance at the top of the step. On a 
typical bearing for an 8in diameter shaft 
with the journal in its desired running 
position, the clearance between the journal! 
and the bearing would converge from about 
0:025in at the maximum point to 0-001] Sin 
at the minimum. The bearing is set in it 
housing with its joint at an angle to the 
horizontal so that the resultants of the hydro 
dynamic pressure forces on the top and 
bottom halves are vertical, and thus in the 
same direction as the external load on the 
shaft. The supply of lubricating oil is fed 
into the bearing at the ideal point, where the 
clearance suddenly increases from a minimum 
to a maximum, and as the film of oil is 
carried round the spiral form of the bearing 
bore its thickness converges along the 
entire length of its path. 

The oil feed pressure and size of inlet are 
so arranged that the desired rate of oil feed 
is supplied at just over the mean speed of 
the oil film, i.e. at just over half the journal 
surface speed, so that turbulence and aera- 
tion at the inlet is reduced to a minimum 
A further refinement in the bearing design 
is to fit on the end an annular ring having 
profiled “* flow-smoothing * edges which serve 
to direct the oil into control weirs designed 
to prevent splashing and foaming of the oi! 
leaving the bearing. 

We are informed by the makers that 
experience is now being gained in the field 
by the installation of an anti-whirl bearing 
in a case of extreme dynamic instability of a 
large turbine. In this instance the critical 
speed of the turbine rotor is approximately 
half the normal running speed, and one ot 
its bearing pedestals at least appears to hav: 
one natural frequency in the same region 
These conditions taken together with a 
lightly-loaded bearing, which if it exhibits 
oil film whirl will produce vibration at 
approximately half the frequency corre- 
sponding to running speed, give some 
indication of the complications involved. To 
date the results obtained with the bearing 
are stated to be extremely encouraging. 
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Cross-Flow Fuel Elements For 
Advanced Gas-Cooled Reactors 


The design of a new fuel element for advanced gas-cooled reactors using uranium 
dioxide fuel has been evolved in the laboratories of the Atomic Energy Division of 


The General Electric Company, Ltd., at Erith, Kent. 


This design results from 


studies to explore the development potential of the gas-cooled graphite-moderated 
reactor particularly for land and marine installations with outputs ranging from 


MW to 1SOMW. 


The proposed fuel element is described below and some 


information about its anticipated performance is given. It is claimed that, compared 

with longitudinal clusters of fuel elements of the same rating output and temperature 

rise, the pressure drop in coolant circulation is about halved at ratings of about 
10OMW per tonne with greater benefits at higher ratings. 


N its development programme aimed at 
| improving the ratings obtainable from 
gas-cooled graphite-moderated reactors, the 
G.E.C. Atomic Energy Division has made 
progress with the design of a new fuel 
element. It uses uranium dioxide as the fuel 
and stainless steel as the canning material ; 
some of the properties of these materials are 
given in Table I. 

This design is the result of attempts to 
avoid the problems encountered in designing 
the conventional longitudinal clusters of fuel 
rods—particularly the mechanical problems 
of supporting the clusters and resisting 
bowing caused by the thermal neutron flux 


area of capsules per unit length of channel ; 
the volume of uranium dioxide per unit length 
of channel, and the channel temperature rise, 
mass flow and heat output. The experi- 
mental results given in Fig. 1 show that, at 
Reynolds number applicable to normal 
designs (R,> 10®) the channel pressure losses 
can be reduced to one-fourth by using 
capsules of lenticular, instead of circular, 
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the same thickness as the cans are welded to 
either end of a number of the capsules. 

The fuel element channel in the graphite 
sleeve is broached with grooves and slots, 
into which these capsule “ladders” are 
inserted. The ladders are then held in 
position by steel retaining rings sprung into 
grooves near each end of the sleeves. Fig. 3 
illustrates the projections and keys that give 
axial alignment of the sleeves ; the slots used 
for charging and discharging fuel elements are 
also shown. A photograph of a prototype 
fuel element is reproduced in Fig. 4. 

Typical performance figures for cross-flow 
channels are compared with those for other 
designs, in Table Il. Columns (1) and (2) 
give typical design values for two channel 
ratings. The higher the rating the smaller the 
size of @apsule and optimisation must allow 
for the cost of the additional enrichment 
required for the additional canning absorp- 
tion and for the reduced size of reactor. 
The more highly rated example (2) quoted in 
the table has a coolant pressure of 400 Ib per 
square inch (28-1 kg per square centimetre). 
It should be noted that if the power used to 
circulate the coolant is a given fraction of the 
reactor thermal output, the rating is directly 
proportional to the coolant pressure. Thus, 
very high ratings can be obtained for special 
applications by increasing the coolant pres- 


TABLE I—Properties of Fuel-Element Materials 


Uranium dioxide 


Melting point. deg. Cent 
Thermal conductivity, cal/cm deg. Cent. 


2760 


0-019 (200 deg. Cent.) 
0-008 (1000 deg. Cent.) 


18/8 Stainless steel Magnesia 


2800 
0-082 (100 deg. Cent.) 
0-026 (600 deg. Cent.) 


1450 
0-039 (100 deg. Cent.) 
0-057 (700 deg. Cent.) 


gradient and the unequal distribution of cltradiated i (0-004) 
- . _ Fo . oefhicient o inear expansion, per Geg Ant 
coolant flow. To avoid these difficulties, a 100 deg. Cent. seyrtages 9x 10~ 16-5 x 10 “acme 
‘ ade a ihilitie = 500 deg. Cent. 11x 10-* 18x 10 13 x 10-* 
study was made of the possibilities of pro piscmiies eens: oleae ox bx I axe 
viding cross flow of coolant by having a Young's modulus (20 deg. Cent) : ae eet 
. ‘ - : bin? 25x 10° 28 x 10 2 x p 
bank of fuel rods fixed at right angles to the kg/cm? 1°38 10" 20x10 enna 
” P ae 4 7 > i iff. Poisson's ratio 
direction of coolant flow. The main diffi 100 dew Cet anh 
culty was to reduce the high pressure drop 1) 800 dew. Cent <b 0-32 
F y . . timate t tle strength, n* 
(mainly due to form drag) which is the price 400 deg. Cent. peshe taghes ab sm 
paid for the good heat transfer characteristics —_, 000 deg. Cem. = 46 x 10 
5 . tmate tensi'e strength, kg/cm 
caused by breaks in the boundary layers in 400 deg. Cent. : 46x10 
. 600 deg. Cent 3-2>10 
0-165 (0). 247 0 OO38 


the direction of coolant flow. Theory sug- 
gested that the heat transfer properties of 
smooth rods of given perimeter in cross flow 
would not be much influenced by change of 
shape. On the other hand, form drag would 
be reduced by streamlining the cross-sectional 
shape in the direction of coolant flow. In 
the absence of experimental data on flow 
across banks of streamlined tubes, experi- 
ments were first devised to yield information 
on the effects of variations in cross-sectional 
shape. Promising results were obtained 
from this work, as can be seen from Fig. 1, 
where smooth, round tubes are compared 
with lenticular tubes (major axis/minor 
axis=3/1). To make the comparison valid, 
the following quantities are assumed to be 
the same in both cases : the cross-sectional 
area and length of the channel ; the surface 
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Fig. 1 —Comparison of pressure drops for round 
capsules and lenticular capsules 


absorption cross section 


Thermal-neutron 
cm- cm 


cross section. Specimen sections have been 
tested in a pressurised CO, rig (Fig. 2). 

A typical cross-flow fuel element of this 
design is illustrated in Fig. 3. It consists of 
uranium dioxide fuel elements canned in 
18/8 stainless steel 0-010in (O-25mm) thick. 
The dished end caps are seen welded to the 
oval by the “ Heliarc”’ process, and are 
protected by porous magnesia inserts from 
excessive Operating temperatures. To forma 
capsule ** ladder,” steel guide strips of about 





sure, the upper limit being determined by 
economic considerations and by safety in 
transient behaviour. 

In column (3) of Table II comparative 
figures are given for smooth-surfaced oxide 
fuel elements with longitudinal coolant flow. 
These figures are based on published data 
relating to the U.S.A. Kaiser-ACF gas- 
cooled reactor design which has a cluster of 
seven rods consisting of hollow uranium 
dioxide pellets of outside diameter 0-70Sin 











Fig. 2—Experimental pressurised CO, rig to provide data for initial design of cross-flow fuel element 
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(17-9mm) and inside diameter 0-323in 
(8-2mm). 

A rough comparison of designs (1) and 
(3) is possible. It is based on the premise 
that channel output is approximately pro- 
portional to mass flow of coolant and that 
pressure drop is roughly proportional to 


the square of mass flow. Then, for channels 


of the same length, and inlet and outlet 
performances 


temperatures the can be 
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figuration and the mechanical design can 
be improved considerably. Some of the 
experimental variables and their effect on 
performance are briefly discussed below. 
Capsule Cross Section —The permissible 
temperature rise in the oxide determines the 
length of the minor axis while the ratio 
major axis/minor axis is governed by several 
considerations. As this ratio is increased 
from unity the pressure drop can be ex- 




















STAINLESS STEEL CAN 


FUEL ELEMENT CAPSULE GRAPHITE SLEEVE 


SECTION 8.8 





E FUEL PELLETS 


ra Levsctin 








PLRT SECTION 


ON CENTRE LINE OF FUEL CAPSULE. 


VIEW ON ARROW A 


Fig. 3—Representative design of cross-flow fuel element ; longitudinal section of channel 


roughly compared on the basis of the values 
of the following quantity 


channel output 


channel output _ 
channel pressure drop” 


heated surface area 

Applying this criterion to the 760kW 
cross-flow channel, column (2), and to the 
670kW longitudinal flow channel, column 
(3), the cross-flow channel can be shown to 
be superior by a factor of three. 

We learn that development work on the 
cross-flow fuel element is continuing at the 
G.E.C. Atomic Energy Division labora- 
tories, Erith, and is yielding results which 
suggest that both the heat-transfer con- 


TABLE II- 
(1) and (2) G.E.C. cross-flow fuel element 





C hannel output MW 
Channel rating, MW/t UO, 
Capsule, major axis 
Inches 
Millimetres 
Capsule minor axis : 
Inches 
Millimetres 
Pellet outside diameter : 
Inches 
Millimetres 
Pellet inside diameter : 
Inches 
Millimetres | 
Capsule outside diameter : 
Inches 
Millimetres 
Number of capsules per row 
Number of rods per cluster 
Canrsule longitudinal _ 
Inches , 
Millimetres 
Sleeve outside diameter : 
Inches ; 
Millimetres 
Channet length : 
Feet 
Metres 
Heated surface per channel : 
Syuare feet 
Square metres 
Coolant inlet temperature : 
Deg. Fah 
Deg. Cent. 
Coolant outlet — 
Deg. Fah. 
Deg. Cent. ‘ 
Coolant, inlet pressure : 
Lb/in*® abs 
Kg/cm* 
Channel onan drop : 
Lb/in* ... 
Kg/cm* 


-Typical Cross-Flow Channel Performances, 
(3) Kaiser-ACFE — 


pected to fall initially as the breakaway 
point moves towards the trailing edge. 
However, as the ratio is increased the radii 
of curvature at the leading and trailing 
edges assume greater importance and the 
occurrence of breakaway can cause excessive 
pressure drops. Moreover if the ratio 
becomes too large the mechanical strength 
of the element may become a limiting factor. 
A lenticular section is, therefore, sug- 
gested, in which the capsule sides have 
constant radius of curvature while the trail- 
ing edges have small radius. 

Capsule Length and Channel Size.—From 
economic considerations the channel should 


Compared with those for Other Designs 
@ Hanterston centre channel. 


(1) | (2) if (3) a (4) 














070 | 23 oo 0-2 
12-2 31 2-2° 
} 
1:2 0°38 | - 
30°5 20-3 | 
0-3 0-2 | 
7 6 s ! | 
0-705 } 
17-9 
0-323 
ints 8-2 
0-750 
one 19°] 
6 | 8 | 
j 7 i 
| 
2:45 1-01 | 
62-3 25:6 2 j 
| | | 
6 6 4°25 4-9 
152 152 | 108 124 
13-5 | 10 | 14-5 23 
mo 3-05 | 4°42 7-02 
| | 
2 $2 19 7 
2-6 4:8 1:8 0:6 
482 | $00 | 450 400 
250 260 | oe 204 
j 
1000 | 1000 | 1000 735 
$38 | $38 | $38 | 390 
285 400 | 405 | 150 
20-0 28+1 28-5 10-5 
45 | 25 16 3-8 
O31 | 1-75 1°13 0-27 





* Per tonne U. 


+t Excluding fin area. 
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be as large as practicable with correspond- 
ingly long capsules to reduce the manufactur- 
ing costs and the number of end caps per 
unit weight of fuel. Practical considerations 
that influence channel size include ease of 
handling, the effect of reactivity on neutron 
streaming and the reactivity effects that can 
conveniently be accepted by the control 
system when a channel is discharged. 
Capsule Pitch—-Having determined the 
capsule cross section and the channel size 
optimum performance then depends on the 





Photograph of prototype fuel element 


Fig. 4 


number of capsules per row and the longi- 
tudinal pitch, bearing in mind that the 
quantity of fuel per unit length of channel 
is roughly decided by nuclear considerations. 
For a given channel length the values of 
lateral and longitudinal pitch are decided 
by the required outlet temperature and the 
output per channel. 

Capsule Surface Finish.—Deliberate 
roughening of the capsule causes some 
increase in frictional drag but with a gain 
in heat transfer which more than compen- 
sates, so that an improvement in channel 
performance (or a reduced pressure drop 
for a given Output and temperature rise) can 


0-050 
————— 
et 
—_——e 
Ps f 
aw a 
= ———_—__4_A_ 89 * 
< 
z 
2° 
re @ ROUGH 
z 4 SMOOTH 
= 0-010) 
a 
Fs ie . 
3 es Og 
: my ~ 
z 0-005 —“~s., St a 
~~ 

z in 
~ 

000244 4 ee ae ee Se ee 

7x10 105 $x105 10° 


REYNOLDS NUMBER 


Fig. 5—Experimental results showing comparison 
between roughened and smooth surfaces 


be expected. Experimental results compar- 
ing roughened and smooth surfaces are given 
in Fig. 5. Roughening of the surface can 
be effected easily by producing small ridges 
along the length of the can during extrusion 
of the capsule. 
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Allowable Load on Helical Gears 


By A. SYKES, O.B.E., B.Sc., M.I-Mech.E., M.1.P.E.* 


The allowable load on gears with helical teeth and gears with straight teeth has 


had a great deal of study over 


a long period. 


Rules for safe load, 


given in B.S.436, were based on the experience gained up to the time the respective 
issues of the specification were published, but since the latest edition was published 
in 1940 a good deal of evidence from practical experience and experimental work 
has been accumulated which indicates that the formule for wear in B.S.436/1940 


are not satisfactory in all circumstances. 


The following notes and calculations 


have been compiled with a view to arriving at a better working formula to meet 


most normal requirements. 


The symbols used are those employed in British 


Standards and the fatigue curve, Fig. 5, has been checked against a large 
number of actual examples of gears in service and, in some cases, supported by 


experimental work. 


It is perhaps unnecessary to point out that accuracy of 


manufacture has an important bearing on load capacity, particularly tooth profile 
errors and alignment errors, both of which have a marked influence on the 


effective area of contact. 


There is still a good deal of investigation work to be 


done, but it is hoped that what follows will form a guide to gear designers, based 
on what is known at present about the allowable load and expected life of gears. 


Allowable Load at Right Angles to Surface 
of Teeth. 
W, allowable load per unit length of 
contact line » total length of con- 
tact line. OS ae (a) 
S=p*worw (b) 
From the Hertz equation for cylinders in 
contact under load : 


m cfs. R.r tes 
rer. oi. 


where R and r are the radii of curvature of 
the tooth faces. 
From (6) and (c) 
a | Oe 
2_¢ /S-R. 
p Ri? (da) 
Taking p as constant for a given material 
and combining this with constant C, 
From (d) 


een | 
Vs et jo Caen! =e 
S=C, a (f) 
From (a) 
W,=Sxq 
C: R.r : 
“Rar 2 es oe or 


* Technical Director, David Brown and Sons (Huddersfield), 


For a given material C? may be replaced 
by S.x B, where B is a constant. 

Then 

, R.ur 
W,, SexqXx pi XB . i ae 

If c is the length of the line of contact on 

one tooth, 
b 


SiN 3° 


Number of lines of contact 


F 
Pa 
Total length of lines of contact 
dea 
sin oy Pp, 


Allowable Load Tangential to Pitch Line in 
Transverse Plane.— 
W,= Wy, * COS UpX COS dq 
a F R.e ea 
eX Snac* pe Rit x COS YX COS Gp. 


Relation between « and o.— 


T.P 

se tano 
L 

T . Py. COS Y% 
<n tan od, 
tan oy, 

tan ¢=— 

COS Y; 
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Relation Between p, and p,.-- 


tano Ps 
Pa 
Therefore 
_Pt 
Pa tana” 
; Pr. COS Ye 
tan 3, 
Ww b F tano, R.r 
: sing, p, cos) R+r 
Bx cos Y* COS oy 
FR. 
S.xX bx —-x=—— » 
Pp R+r 


Horsepower transmitted 


_W,~ tangential speed (foot per minute) 


33,000. 
6 ie I 
Wix 19 * 33,000 
- (Po =. £ ‘ 
Sox FX Bi BX TXPXN 


(The divisors 12 and 33,000 are here included 
in the constant B.) 


P.. R.r 


--XOeTKN . . W 


S. x bx 


Transverse Pressure Angle.— 


tan Yn 


tan },= 
vt cos 4 


SYMBOLS UseD 


a-—Addendum 

B—Constant, as given on pages 598, 604. 

b—Length of path of contact in transverse plane 

D—Pitch diameter of wheel 

d—Pitch diameter of pinion 

F-—Face width 

L—Lead of helix 

V-—-Revolutions per minute of wheel 
Revolutions per minute of pinion 


1 
P,—Transverse diametral pitch (= ) 
(inches) 


p—Allowable pressure per unit area 
Pe—-Axial pitch (inches) 
Pa—Normal pitch (inches) 

Pe—Transverse pitch (inches) 

q—Total length of contact line. 

R—Radius of curvature of wheel tooth normal to contact 

line (inches) 
r—Radius of curvature of pinion tooth normal to contact 
line (inches). 

S—-Allowable load per inch length of contact line 
S,.—Surface pressure factor. 

T—Number of teeth in wheel. 

t—Number of teeth in pinion. 

»——Fatigue factor for pinion. 

«w—Fatigue factor for wheel 

w——Width of contact band under load. 
W,—-Allowable load at right angles to contact line (pound) 
W.—Allowable tooth load tangential to pitch circle (pound) 
X4—Speed factor. 

Z—Zone factor wee re 

R+r 
ve-—Normal! pressure angle. 
Ye—Transverse pressure angle 
Helix angle 
o,-—-Base helix angle. 





8 $8 888 


NUMBER OF TEETH IN WHEEL 
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40 50 60 70 
VALUES OF ZONE FACTOR (Z) 
Fig. 1 
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Relative Radius of Curvature.—The mean 
radius of curvature in the transverse section 
may be taken as the radius of the curvature 
at the pitch line, which is equal to the pitch 
circle radius multiplied by sin 4. 

In Fig. 2 the base cylinder is represented 
by S, S,, S,, and the line SV is situated on 
the surface of the cylinder parallel to the 
axis. The points S, V, Z and 7 are points 
in a plane which is assumed to be rolling 











Fig. 2 


on the base cylinder and in the position 
shown is in contact with it along the line 
VS. ST represents the instantaneous radius 
of curvature at the point T on the pitch 
cylinder in a transverse section. The line 
VT is at an angle of 90 deg. to the helix 
generator and is therefore at an angle of 
90 deg. —o, deg. with the line VS. 

As the plane rolls on the cylinder and the 
line ST rolls on the circle S, S,, Sg, the line 
VT is rolling on the surface of the cylinder, 
following a helical path and sweeping out a 
curve in a surface normal to the tooth helix. 
The radius of curvature in this surface at 
the point 7 and normal to the surface of the 
tooth is equal to the length of the line V7, 
or ST/coso,. The mean radius of curvature 


> X sin Y 


normal to the tooth surface 
COS Gy 


Relative Radius of Curvature Normal to 
Tooth Surface. 
D sin Ye d SIN Ye 
R.r 2 cosa, 2coso, 
R+r Dsiny dsiny 


2 COS Gg 2 COS Sy 


Dd.sin 


2 D d). COS 6, ~ 


4 


(2) 


Pressure Angle and Helix Angle.—In order 
to consider the effects of changing pressure 
angle and changing helix angle, these have 
been studied in relation to cases typical of 
(a) gears for general engineering, and 
(b) high-speed gears for turbines and similar 
drives, the numbers of teeth selected being 


TABLE I—Values of f and g 


CEE EF. FOR OPA ’ 
N (5 0 866) (; cos 22 deg. 48 min ) 
: sin 22 deg. 48 min. 


Number of foreg Number of fore 
teeth teeth 
1S 1-804 | 80 2-115 
17 1-837 100 2-136 
20 | 1-877 125 2-154 
22 1-899 150 2-167 
25 1-928 200 2-183 
28 | 1-953 250 2-193 
30 1-966 300 2-200 
35 1-996 400 2-208 
40 2-020 500 2-213 
4s | 2-039 | 1000 2-224 
50 i 2-055 | 2000 } 2-229 
60 CO 2-081 Rack 2-235 
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Rack 


2000 


300 400 500 1000 


250 


200 
4-366 


4-334 
4-350 


150 


25 
4. 308 

37 
4.337 


y 


f 

100 
290 

4 303 
4319 


4 


269 | 
222 
298 


80 
4 


4 
a 


21 
235 
248 | 
264 


ll—Values of b 


ob 


4 
4 


TABLE 
4-191 | 
4-209 

222 

38 


50 


4 


4-078 | 

4 175 

4:193 | 
206 


4 


40 
040 
4.059 
4-156 
4-174 
4-187 
203 


4 
4 


> 


3.99? 
4 016 
4-150 
4.163 
4-179 


413 


0 
3-932 
3-962 
3-986 
4-102 
4-120 
4-133 
4-149 


3-906 | 
3.919 
3-949 
4-089 
4-107 
4-120 
a 136 


3-856 
3-881 
3-894 | 
92 
064 
4-082 | 
4-095 
4111 


3 


4 


7} 
65 


3.798 
3-8 
3-852 

8 

4-035 

4-053 | 

4 066 

4-082 


3 


20 

3-750 
776 

3-830) 
873 
044 | 


3 
3-841 | 


3-803 
3 
4013 
4-031 | 
4-060 | 


4 


| 
| 
| 





17 
3-674 
3-714 
3-736 
3.765 | 
3-790 
3-803 
3-833 
3.973 
3-99] | 
4-004 
4-020 


940 | 


| 
| 


958 | 


1s 
3.608 
3-641 
3:679 
703 
3.787 
3.770 
3-800 | 
3 
3 
3-971 
3-987 


. : 
20 
Ww 
40 
50 
60 
80 

100 

150 

200 


Wheel 7 


4-360 4-376 4-386 


347 


4-308 4.329 4 


4 


4°27 


4-248 | 


a 


23 


512) 


l 4 146 4-159 4° 189 4 


5 


4 


> 


4 030 4-070 4-09 


3-997 


250 


4.470 


4-458 
4: 464 | 


4448 
4-453 
4-459 


> 


4-426 
4 437 
4-44 

4 448 | 


| 


> 


>) 


4-416 
4-421 
4-43 

4-437 


4.443 


4 400 | 
4-408 
4-413 |} 
4-424 
4-429 
4 435 


” 


4-393 
4401 
4:°406 
4-417 | 
4 428 


44 


> 


4-383 
4-31 
4-396 
4-407 
4°41 

4-418 


367 
4-375 
380 
4-391 
396 | 
> 


4 40 


4 
4 
4 


354 
4-362 
4-367 
4.378 
4-383 | 
4 389 


4 


4 3%6 
4344 
4-349 
4-360 
4 %S 
4371 


4-315 
323 
328 

4-339 

4 344 


4-350 


a 
4 


281 

289 

> 
4-305 
4-310 
4-316 


4 
a 


S$ | 4 


> 
263 
> 
279 
- 


4: 284 


4 
4 
4 
4 
a 


239 
247 
263 
268 
274 


4 
4 
4 
a 
4 


— 
233 
7 

249 
255 


4 
4 
4 
4 
4 


4-196 | 
4-204 
4209 
4°225 
4-231 


174 
201 


4 166 


4 
4-179 
4-195 
4 


4-153 
4-161 

4° 166 

4-177 4-190 j 4-220 
4-182 | 

4-188 | 


28 
4-136 
4-141 

> 
4-157 
4163 


4 
4-15 


4-099 
4°107 
4123 
4128 
4 134 


411 


4-075 | 
4-083 | 
4-088 
4-099 
4: 104 | 


{ 


4-037 

045 
4-050 
4-061 
4-066 


4 


| 


4.904 
4-012 
4-017 
4-028 
i” 033 


| 


| 


300 
400 
500 

1000 

2000 
Rack — 
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}j a ¥ ae 2 ie gia 
/ 2iD\z 
} 5 le lele 
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” S Fal _ F r 
Fig. 3 z l¢ininile 
i” | x ~ 
for (a) 15x50 and 20100, and for (+) 
50 and 300 2 (= le2le/= 
The length of the transverse path of g og hd bd el bs 
contact 6 is obtained as follows (see Fig. 3): TIT /o | |e 
f~HF—HE a J=lalmiala le le 
Aa ialiewn tiv 7+ 
; = Speci |oin |x 
V (d/2+ a) (d/2 cos 7h he d/2 SIN UY = SisisiSin ls 
x IG JE . = Si re = ag Ae ay 
>i ait erage a 5) + Sin ie iSZiZie \& 
V (D/2+a)’—(D 2 cos %)?— D/2 sin ¥ $ i a bok bod peal Bs 
" ale malisilie b 
b=f+g 3 ak irae Fee | 
~~ | o,o co > ai an oe < 
V (d/2+-a)*--(d/2 cos %) > SIVISTSIR ISIS iz 
- 4 - a. aS - o a ae, 
V (D/2+a)*—(D/2 cos y)’ aie laine Ich (ee. i 7 
D+d/2 sin \. — _____—__- _—_—_—_— . . na Oe PE PP Pe 
2 Sisiglzgizsiaigisia 
Table I gives values of f and g for numbers = Sizisiz-iaigigiais 
of tecth ranging from fifteen to the rack. ||] ! 
From this is derived Table II, giving values 3/6 7 rigizielsizigigisis 
of b. Table III gives values of R.r/R+r and eis | * eielclclelaizictele 
Table VI and Fig. 1 give zone factors for lo of sll ‘gat Yaa ak fans hetak ‘adel lated ‘aoa 
1 D.P. with ¢,=20 deg. and o=30 deg., Wy. 5 
. - ~ an ia a ci r _— S ae lot 
derived from the combination of Tables II Q'S a > FiSiSIS EIS (FF Sis F 
ia & S 3 < ve 3 > =; 
and Ill. For pitches other than | D.P. it is re - elaliajei|elejnjejalis i= 
necessary to divide the value of Z by P,’. ee : —- — : 
’ 7 2 Co > ° > v Lo ad | ian) ce | a < % at oo 
Table VII gives values of Z for 1 D.P. mele © as KF iViSiolzisisisi2ziaisiy 
transverse pitch for the numbers of teeth > e eo iP lsigisis|ziseieisc 
referred to above with varying pressure o£ 5G) CAGE RG REG , 
S - tiM IS IVIZISISIZ IFA (Rigiesis 
angles and helix angles. S | = ZISISIZS/SISISl[SiSie = 
Pressure Angle-—-The variable quantity 7 | : ejjeijseiaiciciciziziaiaic 
affecting load capacity for gears having the es hit ice Vache bes tan tis 1 og Sy (a 
2 & — an) » a gg = ~ le tiolv ~inisir 
same number of teeth, pitch and helix angle, sas 3 SIRIK a le a ee 
is Z. The following table gives valucs for 2 ” ieee Weg 4 “|S |= \= 
Z for similar gears having different pressure i elelelel=lalelalclelel=l=le le 
, > SISisievifizislieie|sis 
angles, taken from Table V : | “ = (|< mim inc a a 
= c L r x 2 mlmIAIAILAICA 
TaABLe IV ele|rin in l-[sl-lelelelelais lx |o 
5 ai Slixlale Sir ia [Mie | al—|s] Sir 
. R 4 elele ¥ cicioinir m™ | | 0 | 0 |e | x 
} 1 rs 
‘ g Zz ecedir 1—(2¢ " . a — ie 
_ 2 slsiaiziaisiglelsizisielgsielgisig 
“ % = ele l|aOlSiaiwinlel[Sl—ieinjec 
! z 7 4 ian ~- + cieilis¢e v c o L ve eo ,oin in ie jeje 
94 0-939 i 
4 ‘ “ 2 i —_ 
SISIZILISISISISIS(Sl(2l[Sl[ajoialisia 
S nie _ r = Tie 11 fe iN TS iS Te 
§ 0-959 ati alo le titieginiuninie Hjicloloiclec 
r . Pie ies iS Sisisifiaiaiaisicinicls 
= 8 0-985 x S —- iit < r > - v x = - ae v oir “ic = 
’ . - ~ - ae - + oo wv v a v uv v nie ve v- 
r} 2 RAS IS ik im ts SIGIR ISIE IZ ISISISIAIS1& 
The variation due to pressure angle is v TiSiIS1R AIS IB ISIS IGF SIR I(SIKH [Als sels 
i . r a o - - - = = oo = “wiv v v v v 
mall compared with the uncertainty and 
degree of scatter in basic stress values, but if | é¢ ldielwe tne in lela le letwe l= ls stale in is bei 
- ] | os - = x < _ bs A 7 x v = <p “7 = > ain E “ 
a nearer value of Z 1s desired than that oa a all (all Neral adil Suro foal foal Ica tesa a hes ae sg 
ees nad Se S Megikcoulice Vea ti Ay fas lo dee Lee lee Te te be be ee Dee ae 
corresponding to 20 deg. pressure angle this 
can be obtained by multiplying the value Z Sisifg isis is RIM ISIZISiISIF la lZizielsis isis 
obtained from Fig. | by : g ei it ic te icie ta tc IP lelelalelelelelelale 
0-15 
1—(20~a) gicisinialalslzlgisislcielz/alalgizielelsisi= 
Z r 2 ji ci\i- ” v cif i ztinin | Si Cic r 
Helix Angle The variable quantity affect- — 
t | < > _ x x 7 "4 v + > - oe > oo a re v on o - ~ 
ing load capacity of gears having the same » IZIZISISISISISISISISISISIEIS IS ISIS ISISIE ISIS 18 2 
pressure angle but different helix angles is ata Sk Fe te : pa iteeche : ny bs z ; 
again the value of Z. Table V_ gives 
values of Z for similar gears having different — 
helix angles, taken from Table VII t Ininioininigieizigize se eieiznigieisieieielelels 
A 30 deg. helix angle is in very general 8 aire er eee eee |= IS ies 
use and even without any correction for 3 


other angles the error in the value of Z 1s 
under 3 per cent; if closer accuracy is 
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TaBLe V 
Example Helix Ratio of values in a, 
No angle Z preceding column “* 
10 | 1Sdeg. | 952 | 1g ae x 
- } 0-973 
30 deg 9-78 7 j Sarg ‘ 
1-O18 S 7? 
7 45 deg 9-96 ! z Fe Z 
i 1S deg 14-42 | i" yh tag 
mm 0-983 _ ig PE 
30 deg. | 14:67 | zi Le =|" « 
‘ 8 1-005 g sles 
. 45 deg 14-75 ; ii Sis 
ISdeg. | 39-97 | 12 fal 
0-997 mieilele 
- 3 = 2iSigi= 
30 deg 40-0 | a de > | 3 z 2 2 
9 45 deg 39-37 3 
desired it can be obtained by multiplying 5 alelelele 
the value for 30 deg. helix angle by -jeieia le 
0-017 —laleiclels 
1 —(30—s) 7 = : ; : : ; : 
for helix angles under 30 deg. or by 
Sizigi- + + 
(30—s\(Z-25) g hl bal heal oad al Bs 
12,700 2(Sisiz/z 
for helix angles over 30 deg. re o |x el= ia 
There are six other factors to be con- s eiciciciclclsls 
sidered : * iS i= ={/2£/c/|2 
1. The distribution of load along the line — 
of contact. i SiIBIE(S 2 S12 G8 
2. The effect of speed, either as revolutions = KjSISiIKISISIRVISIS 
per minute or as pitch line speed. SE Sadi a Sa Be 
3. Lubrication. id a T mlolainislalnialala 
4. The question of fatigue, depending on on 4 elelalials . cd ed 
the total number of repetitions of stress. ays | sill Ill all ball bow > iS i={8 
5. The allowable stress for different ne |oe 
materials. = 3 slslzizislelelsielgis 
6. Tooth depth. a - eleigiais <lelezigiels 
The value of the constant B can be deter- ‘ |— 
mined from an analysis of test figures and a | 21S /23 12/212 2/3/8115 
results from gears in service, for which & , SIF iV IS A IBIBISISIEIR IS 
there is a considerable amount of informa- S | 9 i ee ee ee ee 
tion available. a = Sici2/Zisis =isiisiz 
= i SIisiKiS iSite iSieisieia ars 
1. LOAD DISTRIBUTION ALONG THE CONTACT 3 el RR DG a BIS ? PE EG BOM a oe 
LIN 2 : ZIZIS SFE RISB E18 S|! 
If the tooth were made up of a series of aa | ‘ ll ol od dl bad dl ba 
transverse laminations, each of which gave Tis iG ib I SiRiGiZigiSisinisigiz ; 
no lateral support to the adjacent lamination, * a | bey Lue hee ben basa Lee (a de be ae le 
the load on the line of contact, which extends A let Ino 2d adh eal ds let i “ wl esd ee 
diagonally from the tip of the tooth to a F SiS/FISIS Pie &SiZ 2 FSS E'S 
point below the pitch circle, would depend ’ sie einisiginialigin an zieigis 
on the sum of the deflections of mating soi sah lave Meee et in 
laminations, which will have the same value a eiglsisizisis'§ eid 2. 2\5 a2 15 
at every point along the line, since the total . eielniz ejininisis eleiaioizistes 
angular displacement of the two members on ~~~ 
every lamination must be the same. : FPP GI FISIFIEIEIE IS SlZlS Fle =lg 
The point of support of the tooth as a Pi Sizizieziciniais AISISISIS/ISISISIE 
cantilever may be taken as 2-2 times the a 2H IV Of oT LOT DY NE Peay ee GD ag HS “ 
module from the top of the tooth, in the 20 SIS SSIS SIS (S1S 13/3 (BlE ISIS EIS IF 
case of B.S.436, and it can be shown by a SISISISISIS ISIS ISIRIA|AINIRIR (S12 1318 
equating the deflection of the various lamina- | — sn Lap dd n't ob Law tun Coates fiat (oe ae a is es ds ee 
tions that the distribution of load along the v; BIT ISIRIS IRIS AIF SIS ASR lLalS SIA la ls 
contact line would vary from a value of | at SSS CTT ST SiS SiS SAA AAA AIA A 
each end of the line to a value of approxi- ids eixnlolnialel—i|el—-|-|-la we le be be for [ml or ben 
mately 3 near its mid-points if the laminations oy al bol ba cae bt 
were not giving support to each other in SO aOR Ki al Rect cdl el el el cdl Sel cll el el endl all rl Gal call Gaal 
their resistance to bending. —r me sisi¢igicicisisinigigie aigigisisizigleisis 
Considered as a beam, the effective length z wie loligiaiaicls Adatabe lela label z 
of the tooth extends appreciably beyond the a 0000 Sealh Salt WA Sed Sal Lead Sacdd Sie lane Sel Serdh bal baad bd be Sa Seal be 
line of contact, and the work done in bending SISiZSIVISISIBVIFISISiFISIEISISISisiBliEiazisigis 
. the unloaded portion of the tooth beyond the = m lila lee lea tes lov to de lode les beets Iden Le te ide lle lo 
position where contact occurs at the tip will : NOAA Sens Ge De eh Nene Sew vn Da fone Senet adh Sa Val adh he ‘ 
be roughly equal to the work done on that ZIS/E ZS SIE BISBEE SISIFisisisiciaizigis zis 
part of the tooth where the contact line lies tf FF la lelelm im le lalate tele lode lata lea bes bee lee ice bee la lade 
, between the tip and its mid-length. It may ae . ats foes Reeth burt teh le 2 Z watt hs 
reasonably be assumed that, on this account, 1 uotutd 
the deflection of a lamination passing through Ne ke Pm Pe ane ey SG PP ey pe Fe a a Se 
the point where the contact line reaches the me ietet ic) toa bt et hee SFA aia lS (RS 1S 13 
tip will be halved and that the load applied 2 r. 


at this point will be doubled or, in othe 
words, the load distribution along the line of 
contact will vary from 2 at each end of the 
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line to approximately 3 near the mid-point. 
The mean value of the load will be approxi- 
mately 2-7, so that the ratio of the maximum 
load on the contact line to the mean value 
will be about 1-1. 

This does not take into account the effect 
of surface compression in modifying the load 
distribution. This will depend on the 
pressure per unit length of line of contact 
and the relative radius of curvature at 
different points along the line. The relative 


radius of curvature in an average pair of 


gears would tend to be greatest near the tip 
of the pinion tooth and the sum of the com- 
pressions of the two surfaces in contact will 
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but, more usually, pitting or tooth breakage 
arises from uneven distribution along the 
length of a tooth due to such causes as 
misalignment of shafts or alignment errors 
of teeth, or the effects of deflection. 

Further, there are many other factors 
affecting dynamic loading which cannot 
readily be assessed; for example, the 
flexibility of the rim, the mass of the gear 
and other attached masses in relation to the 
flexibility of connecting or supporting shafts, 


the flexibility of the teeth themselves and of 


the supporting bearings. In view of the lack 
of evidence to show that dynamic loading 
has any effect in high-speed gears and that 
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band, by virtue of the dynamic effect of the 
lubricating film which is trapped in a small 
space at the edge of the contact zone. 

There is a large amount of evidence to 


Taste Vil——Values of b (Length of Transverse Path of Contact) and Z for | D.P. Transverse Pitch 


Number of | Number of Normal R 
Example teeth in teeth in pressure Helix b | % —— Z 
No pinion wheel angle angle R+r 
! 1s sO 20 deg 30 deg 22 deg. 48 min 3-86 28 deg. I min 2-$3 9-78 
2 20 100 20 deg 30 deg 22 deg. 48 min 4-01 | 28 deg. I min 3:66 14°67 
; SO 300 20 deg 30 deg 22 deg. 48 min 4-26 | 28 deg. I min 9-41 40-07 
4 15 50 16 deg 30 deg 18 deg. 19 min 4-46 | 28 deg. 44 min 2-07 9-22 
5 20 100 16 deg 30 deg 18 deg. 19 min 4-71 28 deg. 44. min 2:99 14-07 
6 50 100 16 deg 30 deg 18 deg. 19 min 5-12 28 deg. 44 min 7-68 39-32 
7 1S 50 20 deg 45 deg 27 deg. 14 min 2-82 41 deg. 39 min | 3-53 9-96 
8 20 100 20 deg 45 deg 27 deg. 14 min 2-89 41 deg. 39 min S-1 14-75 
4 sO 300 20 deg 45 deg 27 deg. 14min} 3-00 41 deg. 39 min 13-12 39-37 
10 1s 50 20 deg 1S deg 20 deg. 39 min 4°54 14 deg. 5 min 2:1 9:52 
il 20 100 20 deg 15 deg 20 deg. 39min| 4-76 14 deg. S min 3-03 14-42 
12 50 300 20 deg 15 deg 20 deg. 39 min §-13 14 deg. 5 min 7-79 39-97 
In each case, a= cos oa 


have a greater value near the mid-point of the 
line of contact than at the pinion tip ;_ this 
increase in the sum of the amounts of com- 
pression tends to give a relaxation in the 
intensity of loading at the mid-point of the 
line of contact. 

Taken on the whole, the ratio of mean load 
intensity to maximum load will not be 
altered very appreciably by surface com- 
pression ; it will, however, vary slightly with 
different numbers of teeth in combination. 
Experiments at Sheffield University under the 
direction of Professor Tuplin gave a ratio of 
maximum to mean load of | -05. 

A point which is probably of greater 
importance is that the accuracy attainable in 
the profile, even by the most precise methods 
available at present, is such that a slight error 
in one direction or the other completely 
alters the load distribution along the line of 
contact, although this distribution does tend 
to be improved by bedding with continued 
running ; within the present state of know- 
ledge, it is justifiable to assume that the load 
distribution along the line of contact is 
substantially uniform but, irrespective of 
this, if the values of B are taken from 
experimental work and practical examples, it 
is not vitally important to know the exact 
distribution of load. 


2 AND 4. SPEED EFFECT AND THE QUESTION 
OF FATIGUE 


These influence the allowable load in two 
directions : (a) the higher the pitch line speed 
the greater the dynamic load due to any 
residual pitch errors, and (5) there is some 
evidence tending to show that the greater the 
rapidity with which the load is applied, the 
greater will be the total number of repetitions 
of stress attainable before the fatigue limit 
is reached. Since the tolerances for gears 
are fixed in relation to the speed at which 
they run, that is, for high-speed work closer 
tolerances are laid down than for low speed 
work, the dynamic effect of allowable errors 
will not vary appreciably with the speed. 
Ihe opinion has been expressed, both in this 
country and in America, that for very high 
speed gears with adjacent pitch errors not 
exceeding 0-0002in, there is no significant 
superimposed stress due to dynamic loading, 
and from observation of many gears in 
service, there is no evidence to show that 
local pitting corresponds to local pitch errors 


such effect as it might have would tend to 
decrease the allowable load, combined with 
the fact that increasing rate of load applica- 
tion leads to a higher fatigue value and thus, 
in general, to a higher allowable load, the 
two factors may be taken to counteract each 
other. 

The effect of speed and of fatigue can be 
established by experimental work, but this is 
likely to be a very lengthy matter. This work 
could well be undertaken by the National 
Engineering Laboratory, who have already 
developed apparatus of a suitable type. It is 
suggested that the programme of work 
should eventually cover the following : 

(a) Tests on similar gears at speeds of 20, 
200, 2000 and 20,000 r.p.m. to establish the 
allowable load for a constant number of 
repetitions of stress, say, 50,000,000 in each 
case. (In the case of the lower speeds, a 
smaller number of repetitions may have to 
be taken as the criterion, on account of 
the total time involved in such tests. For 
50,000,000 repetitions at the rate of twenty 
per minute, one test would require nearly 
five years, running seven days a week and 
twenty-four hours a day: this would estab- 
lish the effect of speed only.) 

(6) A similar series of tests should be 
taken at constant speed, say, 2000 r.p.m., 
to ascertain the allowable load for dif- 
ferent values of expected life correspond- 
(ii) 500 million ; 


ing to (i) 50,000,000 ; 
(iii) 5000 million ; and (iv) 50,000 million 
repetitions. 


3. EFFECT OF LUBRICATION 


B.S.436 and B.S.545 include a size factor 
by taking the value of R.r/R+r to the 
power of 0-8 instead of 1. The idea behind 
this was that if lubrication were ignored 
stresses would follow strictly the Hertz 
formula with R.r/R+r to the power unity, 
but that the influence of the lubricating film 
would be to modify the effective width of 
the contact band so as to be nearer to 
R.r/R+r to the power 0-5 and the figure 
of 0-8 was accepted as a compromise. It 
was thus presumed that the extension of 
the width of the band of contact by the 
load-bearing capacity of the lubricant would 
be proportional to the size of the gear and 
not to its speed. 

It is now suggested that speed has an 
effect on the effective width of the contact 














































TaBLe VITI—Basic Surface Stress Factors—S, 
' Tensile | 
Steel Chemical composition Strength S5 
tons per 
sq. in 
En.5 C 0-3 per cent, Mn 0-8 per! 32 | 1,200 
| cent normalised } 
En.8 C 0:4 per cent, Mn 0-8 per 3§ | 1,400 
cent normalised | | 
En.9 C 0-55 per cent, Mn 0-65) 48 | 2.300 
per cent normalised | 
En.14 C 0-2 per cent, Mn 1-5 per 35 1.400 
| per cent normalised 
En.24 C 0-4 per cent, Ni 1-7 per] 60 3,000 
cent, Cr I-l per cent.) 
Mo 0-3 per cent 
Fn.24 | Induction hardened to Brin-} 7,500 
ell No. 570 | 
En.26 | C 0-4 per cent, Ni2°5 per) 70 4.000 
cent, Cr 0-7 per cent.) 
Mo 0:5 per cent 
En.27 | C 0-3 per cent, Ni 3-5 per} 5s 3.000 
cent, Cr 0-9 per cent, | 
Mo 0-4 per cent (hard-) 
ened and tempered) 
En.30t C 0-3 per cent, Ni 4° per} 60 3.300 
cent, Cr 1-3 per cent, Mo | 
0-3 per cent | 
En.30t C 0:3 per cent, Ni 4 per 70 4.000 
cent, Cr 1-3 per cent, 
Mo. 0-3 per cent | 
Fn.35 C 0-25 per cent, Ni 1-75 11,000 
per cent, Mo 0-25 per! } 
cent (case-hardened) | 
En.36 | CO-1S per cent, Ni 3-5 per; 11,000 
per cent (case-hardened) 
Cast steel | C 0-4 per cent 35 1,400 
Mk. XV cast} C 0-25 per cent, Cr 3 per 45 | 2,300 
steel |} cent, Mo 0-45 per cent! | 
(oil hardened and tem-| | 
| pered) | 
Forged steel | C 0-4 per cent, Ni 1 per} 4§ 2,300 
cent | 
Forged steel C 0-5 per cent, Ni I per| 50 2,500 
cent 
Forged steel C 0-3 per cent, Ni 3-5 per; 40 | 2,000 
cent | 
Forged steel... Ni 3-5 per cent 48 | 2,500 
Forged steel R.R. Spec. No. 236 | 8S 5.000 
$.82 steel .| 44 per cent, Ni, Cr, Mo} 85 13,000 
(case hardened) ! 
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Remarks 


Turbine reducing gear for generator 

Ist stage af D.R. gear for tube mill (gold) 

2nd stage of D.R. gear for tube mill (gold) 

ist stage of D.R. gear for tube mill (cement) 

2nd stage of D.R. gear for tube mill (cement) 

Reducing gear for turbine-driven pump 
(original) 

Reducing gear for turbine-driven pump 
(replace) | 

ist stage of D.R. gear for turbine-driven 
compressor 

2nd stage of D.R. gear for turbine-driven 
compressor 

Turbine gear for generator drive 


S.R. gear for tube mill (gold) 

Winder gears 

Rolls-Royce, Schneider Trophy, 1931, aero- 
planes 


Parsons geared turbine drive No. 401 : 1915 


Parsons geared turbine drive No. 413: 1935) 


Pametrada No 207—-December 1949, | 
Primary ¢ j 


| 
Pametrada No 208— December 1949.) 
Secondary € | 


Admiralty, “* Daring "’ class, primary h.p 
Admiralty, ‘* Daring *’ class, primary |.p 


Admiralty, ** Daring *’ class, secondary 


V.A D.R. twin-screw vessel primary 
original | 

V.A., D.R. twin-screw vessel primary | 
replace gears 

Winder gears 

Winder gears | 

A.V.G.R.A., $.G.B. gears hardened and} 
shaved 

Admiralty, Y.100 primary 


Admiralty, Y.100 secondary 


Geared motor, Ist reduction 
Geared motor, 2nd reduction 
Geared motor, 3rd reduction 
A.V.G.R.A.,8.G.B. gears (hobbed flanks) 


A.V.G.R.A., 8.G.B. gears (shaved flanks) 


A.V.G.R.A., Ist reduction test gears 


A.V.G.R.A., 2nd reduction test gears 
A.V.G.R.A., 2nd reduction test gears 


A.V.G.R.A.. 2nd reduction test gears 


A.V.G.R.A., 2nd reduction test gears 
Fairfield cross-Channel steamer 


Fairfield twin-screw passenger liner, Ist 
reduction h.p 


Fairfield twin-screw passenger liner, 2nd| 
reduction h.p 


Fairtield single-screw cargo vessel, Ist redus-) 
tion h.p. | 


Fairfield single-screw cargo vessel, 1st reduc-| 
tion L.p 


Fairfield single-screw cargo vessel, second 
reduction 


Bristol “‘ Proteus ’’ No. 705 high speed train 


Bristol “* Proteus ’’ No. 755 high speed train 


Bristol “‘ Proteus’ No. 755 low speed train) 
(internal gear) 





———EE 


Material, wheel/ pinion 


En.14, En.27 


| C/Nisteel/En.27 


C/Nisteel En.27 
Cast steel, En.9 
Mk.XV cast steel En.27 


7 


0-3 C steel En.2 


0-5C, 1 per cent Ni 
steel/En.27 | 
0-3C steel En.27 } 


} 


7 


0-3C steel, En.2 


0-45C, 1 per cent Ni 


steel En.27 
En.8/En.27 


| Cast steel/En.27 


R.R. Spec. 236, 8390 
tons 

0:3 C steel, 31/35 tons} 
34/5 per cent Ni,0-3 C} 
40 tons 

0-3 C steel, 31/35 tons;} 
34/5 per cent Ni,| 
0-3 C 40 tons 

0-3 C steel, 31/35 tons 

34/5 per cent Ni 

0-3 C 40 tons | 

3 C steel, 31/35 tons/| 

34/5 per cent Ni 

0-3 C 40 tons | 

Medium C, 35,40 tons/} 
34 per cent Ni, 40 tons} 

Medium C., 35 40 tons/| 
34 per cent Ni, 40 tons} 

Medium C, 35/40 tons 
34 per cent Ni, 40 tons} 


( 


Forged steel 35 tons 
34 per cent Ni, 48 tons! 
Forged steel 44 tons/| 
34 per cent Ni, 48 tons! 
En.8/En.9 | 
Cast steel/En.9, 35 tons! 
En.30, 62/64 tons) En.26,} 
74/79 tons } 
En.30B, 62/64 tons/| 
En.26, 70/75 tons 
En.30B, 60/65 _ tons/| 
En.26, 70/75 tons 
EaS/Ea9  ... 
En.24/En.24 
En.24/En.24 
0-3 C steel, 31/35 tons 
Admiralty 34 per cent 


wt 

3 C steel, 31/35 tons/} 
Admiralty 34 per cent} 
¢ | 


1 
En.36/En.36 case- 
hardened 
En.36 / En.36 case- 
hardened 
En.24 Ind. hardened 
En.36 case-hardened | 
En.30b, 70/75 tons 
En.35 case-hardened 
En.24/En.24 Ind. hard-| 
| 


ened | 
| 0-3 C steel, 31/35 tons/; 


34 per cent Ni, 40 tons} 
34 per cent Ni Cr steel,} 
41/45 tons/3 per cent} 
Ni Cr Mo, 57/63 tons 
34 per cent Ni Cr steel, 
41/45 tons/3 per cent} 
Ni Cr Mo, 57/63 tons | 
0-3 C steel, 31/35 tons/| 
34 per cent Ni steel,} 
40 tons } 
0:3 C steel, 31/35 tons/} 
34 per cent Ni steel,} 
40 tons i 
0:3 C steel, 31/35 tons/| 
34 per cent Ni steel,} 
40 tons | 
44 per cent Ni Cr Mo) 
steel case-hardened to} 
B.S.S.82 85 tons | 
44 per cent Ni Cr Mo 
steel casehardened to 
B.S.S. 82. 85 tons 
44 per cent Ni Cr Mo) 
stee! case-hardened to 
B.S.S. 82, 85 tons 


30 
40} 
50| 


j 
} 


70| 
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REPETITIONS OF STRESS x 


TABLE IX—Helic 


Working 
face 
width 
(inches) 


16°65 


w 


0-75 


1:96 


1 96 


Fig. 5 


al Gear 


Centres 
(inches) 


10°8 
10-8 


80 


66°5 


6-083 


6083 


6083 


1 oading 


No 


Wheel 
253 
170 
133 
iOS 
191 
103 


150 
211 


60) 
58 
a7 
183 


296 
704 


354 


104 
(Int.) 
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28 
ososo) 
s8s8s 8 
~n~a rw ~ 
10° 


Investigation 


teeth 


Pinion 


Is 
14 
i4 


3 


Horsepower 


1.800 
300 
300 
738 
738 

1,375 

1,100 

3.800 

1,800 
6.700 
175 
740 
3.480 


05 


13.750 


3.140 


3.140 


3,300 pin 
6.650 wh. (2) 
13.700 pin 
6.850 wh. (2) 
6.850 pin. (2) 
6.650 pin. (2) 
6.850 wh 
1,500 
1,500 
4,340 
2,750 
9,600 

15,000 pin 
7,500 wh. (2) 
7,500 pin. (2) 
15,000 wh 
0-25 
0-25 
0:25 
12,000 


11,200 


20,000 
20,000 
24,000 
12,000 
12,000 

2.080 


9,140 
9,140 
1,750 
2,160 
2,160 
830 on each 


layshaft 


1,000 on each 
layshaft 


1,000 on each 





15 
a 
See ce oe 
Ge 44 j j 
Lo. 3 
10 s 
F o- 
"Wl 7 





Speeds, r.p.m 


500 6,000 
117 735 
24:°6.117 
118 750 


25/118 


1,550 3.660 


1.550 3.640 


517'4,000 
120/517 
S00 3.600 
178/500 


50/360 
1.937, 3.200 


000. 6,000 


631 


11) 9 


70 


947/5 990 


125/947 


2,.260/6,.000 


te 


te 


tr 


260/4,860 


3100/2260 


181/4,.924 

181/4,.924 
66/375 
31/300 

720/4,000 


373,/5.570 


427/1,425 
103/427 
25-3/103 
720 4,000 


720, 4,000 


1,370/6,000 
283/1,500 
283/1,500 
283/1,500 
283/1,500 
225/3,965 


951/4,331 


127,951 


601,4,500 


504/2,510 


75-8/504 


4952/ 10110 


4952/10590 


1000/4952 


Life to date (hours) 


6,930 
86,000 
86,000 
11,614 
11,614 
10,000 
102,500 
135,000 
135,000 
100,000 
195,000 
12,200 
20 


185.000 


85000 


8,510 


8 810 


450 at full power 


450 at full power 


| 


450 for 2 pins 


| 


| 
} 


| 
| 
j 
| 


equivalent of 415} 
for 2 pins, = 1,730) 


equivalent life 
820 


5,000 


100,000 (designed) 
100,000 (designed) 
62 


{ 
| 


2,595 (designed) 
| 


at full power 


2,595 (designed) 


at full power 
4,000 


4.000 
4,000 
171 


158 


240 


340 
950 
42,000 


16,000 
16,000 
50,000 
50,000 
50,000 

8,000 

6,000 


6,000 








Item No 


Am whee 


16 


17 


18 
i9 


20 


26 


7 


28 


19 


30 
31 
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show that if allowable load is fixed without 
reference to speed, using Lloyd’s Rules 
with a constant K value, second reduction 
gears usually show signs of failure earlier 
than first reduction gears ; some support is 
given in the same direction from experience 
on continuous running double reduction 
gears, such as cement grinding mills, where 
the low-speed gears always show signs ol 
failure earlier than the high-speed gears, 
although this can partly be accounted for 
by the fact that the speed factor in B.S.436 
and B.S.545 varies considerably between 
high speeds and low speeds. The speed 
factor is shown in B.S.545, which was 
revised in 1949, as 0-55 at 20 r.p.m., 0°23 
at 2000 r.p.m. and 0-125 at 10,000 r.p.m. 
it seems almost certain that the slope of the 
curve for the speed factor in B.S.436 and 
B.S.545 is too great. 

The relation between speed and effective 
load capacity of oil film is dependent on the 
sum of the angular velocities of the two 
mating members, as this governs the rate 
at which the surfaces approach each other 
1ear the band of contact. It is proposed 
that the question should be dealt with in 
the following way, pending the accumulation 
of further information : 

A speed factor should be used depending 
on (N+n), which should have a value of 
0-5 at (N+n)=100 and a value of | at 
(N-+n)=10,000, and the curve should follow 
a straight line on a logarithmic scale between 
these two points, see Fig. 4. 

Having fixed the speed factor, a fatigue 
factor is determined depending on the total 
number of repetitions of stress in the indi- 
vidual member under consideration ; Im a 
normal case of a single pair of wheels in 
mesh, this would be the total number of 
revolutions of the member concerned. The 
values for these are deduced from a large 
number of examples in which actual load 
and number of running hours is known to a 
reasonably close approximation. These are 
listed in Table IX and details of pitch, helix 
angle and working depth are given in 
Table X. 

It is proposed to introduce a fatigue factor, 
U depending on the total number of 
repetitions of stress. 

The horsepower transmitted, taking into 
account the speed factor and fatigue factor, 
is equal to: 

Sox ZX FX X,x TX Nx ( 
x lCUté<CS~ 
The value of B has been taken as 1,000,000 
as this gives convenient values for U. 

Table VIII gives values of the surface stress 
factor, S.. similar to those in British Stan- 
dards, and covers the range of materials in 
the examples concerned 

Table XI gives calculated values of l 
and the number of repetitions of load appli- 
cation for the examples given in Table LX. 


These values are calculated from the 
formule : 
: HP Bx P? : 
t S.x2XFXA TON for wheels 
HP B» P, : 
l . for pinions 


Sox ZX FX X 


Table XII gives the condition of the gears 
after the number of running hours stated 

Fig. 5 shows the values of U related to 
the total number of repetitions of stress for 
the examples listed and symbols indicate the 
condition of the gears in each case. Where 


the working depth differs from 2/P, an 
adjustment has been made accordingly in 
the values of U—see Section 6. 

Dynamic loading may be assumed to be 
included in the factor of safety in all the 
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examples used. In considering automobile 
gears, information has been accumulated as 
to what is the average number of running 
hours on each gear in a change-speed gear- 
box. The number of hours on first speed, 
for example, during the life of a car is very 
low and in aircraft the expected life is 
relatively short compared with what is 
practicable in the case of, say, ships’ gears or 
cement mill gears. 


5. ALLOWABLE STRESS FOR DIFFERENT 
MATERIALS 


The values of S, given in B.S.545 have been 
successfully used and, pending further infor- 
mation, may still be used, but consideration 
needs to be given to the combinations of 
material to be recommended for wheel and 
pinion. In general, it seems undesirable to 
have heat-treated nickel chrome steel wheels, 
say, 300 Brinell, running with pinions of a 
similar grade. The following combinations 
have been found very satisfactory : 

(a) Case-hardened pinion running with a 
case-hardened wheel or with a wheel of any 
plain carbon steel or alloy steel. 

(6) Heat-treated nickel chrome steel pinion, 
about 300 Brinell, running with a wheel of 
0-5 or 0-4 carbon steel, En.9 or En.8. 

(c) Pinion in En.9 running with a wheel in 
En.8. 

(d) Nitralloy gears in combination with 
each other or with case-hardened gears ; on 
recent tests these have been found to have 
similar load capacity to that of case-hardened 
gears. 

These combinations cover a wide enough 
range for most spur and helical gear drives. 


6. EFFECT OF TOOTH DEPTH 


There is some doubt as to whether extra 





Nov. 13, 1959 


deep teeth is as effective as on those of 
standard depth, as with a given quantity of 
oil spread out over a greater working depth, 
the oil film will tend to be more attenuated 
with the greater depth covered. It may be 
said that this could be overcome by supplying 
a greater quantity of oil, but this tends to 
reduce efficiency and experience indicates 
that there is very little difference in the effect 
of lubrication whether the oil film is projected 
on the gear just in advance of the tooth 
coming into contact or after it has gone out of 
contact. This seems to imply that the more 
effective part of the lubricant is that which 
adheres to the tooth itself. If this were 
wholly true, it might be claimed that a 
greater depth will imply a greater quantity of 
oil adhering. Taking into account the 
additional tip relief, adjustments made in 
the calculations leading to Table XIf have 
allowed for only half the increase or decrease 
in depth. 

There are some applications, for example, 
aircraft, in which higher stresses are allowed 
than those adopted in general engineering, 
where size and weight must be cut to the 
smallest possible limits, but in such cases it 
is customary to take particular care in detail 
design and manufacture to eliminate stress 
raisers by the polishing of highly stressed 
surfaces, by using the largest possible radii 
and taking all means to ensure that the best 
alignment is obtained under full load. Such 
cases can be allowed for by introducing an 
over-riding factor to permit a higher stress 
and, of course, the expected life is short 
compared with some kinds of service. Some- 
thing in this direction has been done in 
B.S.545. txamples 44, 45 and 46 are for 
aircraft gears in successful use. 

In considering the question of allowable 
load on spur gears, it will be noted that for 


deep teeth should be considered as giving helical gears the effect of helix angle is not 


additional bearing surface of a corresponding 
amount. Experience with deep teeth has 
generally led to extra tip relief being given to 
avoid scuffing and this tends to take away 
the aditional bearing surface which would 
otherwise be provided. Another point of 
doubt is as to whether the lubrication on 


very large and if the value zero is inserted in 
the formula given to allow for helix modifica- 
tion for angles below 30 deg. it will be seen 
that the value of spur gears differs from that 
for helical gears of 30 deg. helix angle by 
only about 6 per cent in pairs with small 
numbers of teeth and less than | per cent in 


TABLE X 
Transverse Normal Standard 
Item diametral Helix diametral working 
ia pitch angle Ditch } depth Actual working depth 
P, r+t ? Pe / 2 : 
or cosa P, 

j 79 29 deg. 25 min 9-07 0.2205 0-225 

2 3-078 31 deg. $7 min 3-627 0-552 0-559 

3 2°35 30 deg 2-903 0-689 0-689 

4 3-92 30 deg. 7 min 4°53 0-441 0-448 

5 + b-] } 30 deg. 2-89 0-693 0-693 

¢ §-25 30 deg 6-06 0-33 0-335 

7 4-9 35 deg. 59 min 6:06 0-33 0-335 

& 5-24 30 deg 6-05 0-331 0-335 

) 3-145 30 deg 3-63 0-551 0-859 

10 3-905 30 deg. 35 min 4°53 0-442 0.448 

e 2°75 22 deg. 30 min 2-975 0-673 0-64 

i2 1-738 22 deg. 30 min 1-88 1-064 1-005 

13 3-5 0 deg 3-5 0-571 0° 444 stub tooth 

14 7-41 45 deg 10-47 0-191 0- 1234 stub tooth 

1s 2-74 30 deg 3-163 0 633 0-636 

16 4°65 30 deg 5-36 0-373 0-371 

17 3-89 30 deg 4.49 0: 446 | 0-64 deep tooth 

18 5-84 41 deg. 48 min 7-84 0-255 0-304 deep tooth (+20 per cent) 
19 5-85 41 deg. 48 min 7-85 0-255 | 0-304 deep tooth (+ 20 per cent) 
20 3-9 41 deg. 47 min §-23 0-382 0°456 deep tooth (+ 20 per cent) 
21 4-68 29 deg. 59 min §-4 0-371 0-371 

22 4-68 29 deg. 59 min : 5:4 0-371 0-371 

23 1-762 28 deg. 57 min 2-015 0-994 1-000 

24 1-05 31 deg 1-757 1-138 1-142 

25 3-69 23 deg. 9 min 4-01 0-499 0-500 

26 4-35 30 deg. 6 min | 5-03 0-397 0-476 deep tooth (+20 per cent} 
27 2-695 30 deg. 50 min | 3-133 0-639 0-76 deep tooth ( + 20 per cent) 
28 17-32 15 deg. 36 min 18 O-nl O-1nt 

249 16 0 deg | 16 0-125 0-125 

10 18°76 0 deg | 15°76 0-127 0-125 

3 4-5 27 deg. 56 min 5-09 0-393 0-394 

32 4°5 27 deg. 56 min §-09 0-393 0-394 

33 2°93 12 deg. 14 min 3 0 666 0-666 

4 2-038 14 deg. 7 min 2:1 0-953 1:065 

35 2-038 14 deg. 7 min 2:1 0-953 1-075 

36 2-038 14 deg. 7 min 2:1 0°953 1-065 

7 2-038 14 deg. 7 min 2:1 0-953 1-065 

38 3-92 42 deg $-27 0-38 0-456 deep tooth (+ 20 per cent) 
39 5:47 30 deg. 6:3 0-317 0-38 deep tooth (+20 per cent) 
40 4°53 30 deg. §-23 0: 382 0-456 d-ep tooth (+ 20 per cent) 
4) 6° 795 30 deg. 7-84 0-255 0-304 deep tooth (+20 per cent) 
42 6°85 30 deg. 7-91 0-253 0-304 deep tooth (+20 Per cent) 
43 4-54 30 deg §-235 0-382 0-456 deep tonth ( +20 per cent) 
44 6 27 deg. 9 min 6-74 0.297 0-321 

45 9-29 24 deg 10-15 0-197 0-196 

46 6-822 | 0 deg 6-822 j 0-293 0-290 





~ 
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pairs with large numbers of teeth. When the 
allowable surface load on spur gears Is 
considered from first principles, a great deal 
depends on the amount of tip relief allowed, 
as this affects very appreciably the length of 
the arc of contact and the position of the 
point at which contact under full load 
commences. 

There is still much work to be done on the 
subject of scuffing, which is a lubrication 
problem and can usually be overcome by 
using a suitable oil, but in general gears 
made to the British Standard of 20 deg. 
normal pressure angle with a working depth 
of 2/D.P. will not suffer from scuffing at the 
loads allowed on Fig. 5, except with unusually 
heavy loads at high speeds. The breaking 
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strength of gears has had a considerable 
amount of study; the formule given in 
B.S.436 are reasonably near for most pur- 
poses, but may be capable of improvement. 

Some further experimental work is desir- 
able as to the effect of plastic flow in materials 
under surface pressure, as the evidence 
available at present indicates that plain 
carbon steel gears of, say, En:5, En.8 and 
En.9, tend in normal circumstances to stand 
loads which are heavier in proportion to 
their ultimate strength than do alloy steel 
gears, but this problem is affected by the 
original accuracy of production, including 
the care taken to secure good bedding by 
lapping, shaving or other processes. After 
considering all the information available the 


TaBLe XI 


Values of U and Number 


Iten 
No H.P Pe .. Z I 
! 1.800 62-41 1.400 48 1s 
2 300 9-48 2.300 21 7.8 
; 300 =| 6°33 2.300 21 % 
+ 738 15-36 1.400 39 12 
738 6:25 2.300 2 28 
1.375 27-6 1,200 28-2 11 
1.100 24°06 2.500 26:2 1? 
N 3.800 27:5 1,200 40 In: S 
) +800 9 1.200 47-§ 37 
0 6.700 18-3 2,500 27-3 40) 
il 175 7:57 1.400 19 11-75 
12 740 3-027 | 1.400 13-1 1 5 
13 3.480 12-25 5.000 12:4 3-45 
14 295 §5 1.200 21-5 7 
18 13,750 | 7-51 1.200 33 j 43-25 
16 3,140 21-63 1,200 32 18 
17 3.140 18-3 1.200 49 1-3 
Is 6.650 34:2 1.400 39-5 1s 
19 6.850 314.3 1.400 47 1-§ 
20 6.850 18-23 1.400 44 s 
21 1.500 21-9 1.400 19-3 if 
22 1.500 21-9 2.300 19-3 16 
23 i 4,340 3-41 1,400 33-5 10 
24 2.750 2-27 1,400 1 43-5 
25 9.600 13-61 4.000 20°6 i4 
26 7,500 18-95 3.300 27-5 13 
27 j 7 500 7-26 3.300 26:9 IR. 5 
28 0-25 300 2.300 11-8 0-76 
29 0-25 256 ' 3,000 Q-¢ 1-25 
30 0-25 249 3.000 9:6 1-78 
31 12,000 20-25 1,200 26 14 
32 11.200 | 20-25 4,200 26 14 
33 20,000 | 8-62 11,000 | 17-5 xs 
34 20.000 | 4-16 11,000 20-6 10 
§ 24000 | 4:16 | 7,500 20-6 10 
6 12.000 4°16 4,000 20-6 10 
17 24.000 | 4-16 7 400 7-6 10 
38 2,080 18-34 1,200 25-2 17-5 
39 9.140 29-9 2.000 $0 28 
40 9140 |; 20-6 2.000 | RO 458-4 
4} 1,750 46:2 1,200 %y 16 
42 2.160 47 1,200 5§ l¢ 
43 2.160 0-6 290 65 »y 
44 830 | 6 13,000 14-2 i - 96 
4§ 1.000 RE 13,000 92-2 1-96 
46 1,000 46:5 13,000 28-02 2-85 
Values of U and Number of Re 
Iter 
N | H.P P? Se rf / 
1 1.800 62:41 3.000 48 is 
300 9-48 3.000 21 7°5 
300) 6°33 3,000 21 ¢ 
{ 738 15-36 2,300 9 
738 6:25 3.000 26°5 28 
6 1,375 27:6 3,000 28-2 a 
7 1.100 74-0 3.000 26-2 1? 
of 7800 27:5 3.000 40 In § 
) 800 9 3,000 47-5 37 
10 6.700 1s 2.000 27-3 40 
1 175 7-37 3,000 19 11:78 
l 740 3-027 3.000 13-1 13-5 
3 1480 j 4 5,000 12:25 3-15 
{4 295 55 2.000 21 7 
1s 13,750 7:S1 2,000 33 43-25 
f 140 163 2,000 32 15 
7 3.140 18-3 2.000 49 31-3 
is | 6,650 34-2 2.000 39-5 21:5 
19 6.850 34-3 2.000 47 21:5 
»0 6.850 18-23 2,000 44 §.§ 
4 1,500 21-9 2500 | 19:3 16 
>? i 1.500 21-9 2.500 19 16 
3 | 4.340 3-41 2.300 | 33-5 10 
4 2750 3-27 2300 21 43°5 
45 9.600 13-61 3,300 20°6 i4 
%6 7500 | 18-95 4.000 27-5 13 
7 7500 7-%6 4.000 26-9 18-5 
38 o-25 | 200 2.300 11-8 0-78 
0-25 | 256 3,000 9-6 1-25 
0 0-25 249 3.9000 9-6 1-75 
i] 12,000 20-25 2.000 26 14 
32 «| «11,200 20-25 2.000 26 14 
3 20,000 R-62 11,000 17-5 s 
4 20,000 4°16 11,000 20-6 10 
§ 24.000 | 4 16 11,000 20:6 10 
36 12.000 | 4-16 11.000 20-6 10 
37 24,000 4-16 7.500 | 20-6 _10 
38 2,080 | 15-34 2.000 25:2 17-5 
ir) 9,140 29-9 3,000 50 28 
40 9,140 20:6 { 3000 | 80 45-5 
41 1,750 46-2 2,000 39 1¢ 
42 | 2.160 47 2,000 55 16 
43 2,160 20-6 j 2.000 ! 65 29 
44 830 36 13,000 14-2 1 -9€ 
45 1,000 | 86-3 13,000 22:2 1°96 
46 1,000 46°5 13,000 25-02 2-85 


Repetitions of Load for Wheels 





| | 

| j Total No. ot 
Xe i 7 N | Us repetitions 
0-96 | 253 } 1,500 0-305 623.009.000 
0-69 170 117 0-571 693.720,000 
0-53 133 24-6 0-87 126.936.000 
0.706 305 118 0-68 82.227.120 
0-83 191 21 1-267 14.609.0)0 


091 103 1.550 0-701 930.000,000 
0-91 96 1,550 0-249 9,§32.599,.000 
0-89 371 517 0-688 4,187.70),090 
0.66 269 120 0-834 972.009.000 
0-88 247 500 0-345 3.090.099,.000 
0 67 RI 178 0-438 2,082.609,000 
0-62 122 50 2-389 36.609.000 
0-904 38 1,937 3-690 2.324.000 
0-95 169 1.009 } 0-68 111.109.009.000 
0-83 380 270 0-708 1,377.009,000 
0-945 283 947 0-82 £00.584,.000 
0-715 447 125 0-536 66.075.000 
0-975 187 2.260 0-5 61.000.000 
0:95 157 2,260 0 446 61,009,000 
0-82 399 300 0-614 46,705,000 
0-95 70 2.181 0-524 107,309.000 
0-95 70 2,181 0-318 654,300.000 
0-63 240 66 0-96 396.009.000 
0-6 248 31 1-057 186,009,000 
O-R95 180 720 1°42 2.680.000 
0.945 150 1,373 0:56 214,000,000 
0-76 2i1 221 0-847 68.800,000 
0-78 60 427 0-184 102,509.090 
0-645 58 103 0-46 24.700,090 
O-s $7 25-3 1-646 6,080,000 
0-895 | 183 720 47 7,390,000 
O-895 183 720 4°39 6.820.090 
0-95 105 1.370 0-832 19,700,000 
0:77 143 283 1-16 2.290.000 
0-77 143 283 2°025 12.450,000 
0:77 143 283 1-9)5 §.750,000 
0:77 143 283 2-035 16. 100,000 
0-87 Sil 225 0.559 567.000.0000 
0-9 296 951 0-354 913.009.0090 
0-718 704 127 0-372 244,090,090 
0-9 | 354 601 0-52 1,803.099,000 
0-833 354 | 504 0-594 | 1.512,000,000 
0:65 $25 | 75-8 0-99 | 237 409.00 
1°06 49 } 4,952 | 0-294 2,375,000,000 
1-07 77 4,952 0-363 1,782,000,000 
0-865 104 1,000 | 0.562 144,000,000 


etitions of Load for Pinions 


Total No. of 


X t " Us repetitions 
0-96 ! 63 6,000 0-143 2,484 ,800.000 
0-69 27 735 0-438 3,792,600,000 
0-83 2k 117 0-665 603,720,000 
0-706 48 750 0-414 522,630,000 
0-53 34 118 0-972 82,227,120 
0-91 44 3,660 0-278 | 2.196,000,000 
0-91 41 3,640 0-207 22,386.000,000 
0-89 48 4,000 0-275 32,400,099,000 
0 66 62 517 0-337 4,187.700,000 
0-88 34 3,600 0-289 21,600,009,000 
0-67 29 500 0-203 5,850,000,000 
0-62 17 360 1-401 263,520,000 
0-904 23 3.200 3-690 3,840,000 
0-95 28 6.009 0.408 66.600,000,000 
0: 83 39 2-631 0-424 13.418, 100,000 
0-945 40 5.990 0-312 3.166.314,000 
0-715 59 947 0-322 $00,584,200 
» 975 s9 6,000 0-351 324.090.000 
0-95 73 4,860 0-312 262.009.000 
0-82 53 2,260 0-429 61.009.000 
0-95 31 4.924 0-293 242,000,000 
0-95 31 4.924 0-293 1,477,00),090 


0-63 42 375 0-588 2.250.009.0090 
0-6 26 300 0-634 1.800.000,000 
) 895 27 | 4,000 1-17 14.850,000 
0.945 37 ' §§70 0-464 1 .734.000,009 
0-76 34 1,373 0-7 214,000,000 
0:78 18 1,425 0-184 342,000,000 
0-645 14 427 0-46 102,500,000 
0-52 i4 103 1-646 24,700,090 
0-895 33 4.000 2-82 41,040,009 
0-895 33 4,000 2-63 38,000,000 
0-95 24 6,000 0-832 86,409,000 
0:77 27 1.500 1-16 12,150,000 
0-77 27 1,500 1-38 66,300.000 
0-77 27 1,500 0-695 30,600,000 
0-77 27 1,500 2-035 85,500,000 
0-87 | 29 } 3,965 1:33 10,000,000,000 
09 ! 6S | 4331 0-236 4,160.000,000 
0-715 | 94 ! 951 0-248 913,000,000 
0-9 47 4,500 0-312 13,500,000,000 
0-833 71 2,510 0-357 7,530.000,000 
0-65 79 504 0:42 1.512.000,000 
1-06 24 10,110 0-294 19,400,000 ,000 
1:07 36 10,590 0-363 15,250,000,000 
0-865 21 4,952 0-562 1,.782,000,000 
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Taste XII—Condition of Gears 
Example No 
Gears in perfect condition. Average load transmitted 
120k W Des aned for 2600 h.p.; calculations 
based on 1809 hp 
Initial pitting but settled down 
Moderate initial pitting. bt settled down 
Satisfactory Highly polished and in good condition. 
Not sat sfactory: sgns of abras've wear Small 
amount of pittine near the roots of the pinion 
Wheel teeth pitted and worn over about two-thirds 
of the flanks 
6 Signs of wear and also noisy. Gears replaced 
Broken tooth in pinion gears removed—applies to 
one set only out of fifteen 
“ Pinion replaced Wheel still in service ; 
pits 
9 Heavy pitting. Both wheel and pinion tooth profiles 
fairly good 
10 Satisfactory 
1! Excelient condition ; very little sign of wear. Pinion 
replaced owing to shaft breakage 
2 = Satisfactory for a long period ; now badly pitted 
3 Satisfactory after twenty hours running. 
4 Had to be replaced or reconditioned 
1S Scuffed ; satisfactory after treatment, 
16 Scuffed in recess—pinions and wheels replaced 
17 P tted. 
18,19 20 Sat'sfactory 
21 Whee! badly pitted after 800 hours running and replaced 
by forged steel wheel having a tensile strength of 
44 tons per square inch.—Item 22. 
22 Condition satisfactory. 
23 = - Satis'actory 
24 Satisfactory 
25 Pitting and scuffing across both helices and considerable 
ridging 
26, 27 Satisfactory 
28 Initial contact not satisfactory as the alignment was 
impertect Slight wear on pinion and slight pitting 
on wheel 
29 Initial contact not satisfactory as the alignment was 
imperfect Slight pitting on pinion over three- 
quarters of the face width 
30 Initial contact not satisfactory as the alignment was 
imperfect Advanced stages of pitting on both 
wheel and pinion 
31 Pitting and slight surface cracking 
32 Cracking and faking on surface of teeth 
33 Scuffing occurred—cause not ascertained—but teeth 
became polished by using Oi! LH 40/51. 
34 Satisfactory 
35 Slight pitting on wheel 
36 «= Pitting on some teeth at ends only—particularly at 
driving end 
37 Pinion showed heavy root marking. Scuffing over full 
face. Slight pitting on several teeth of wheel and 
one tooth of pinion 
38.39 49.41 42 43 Good 
44,45.46 Satisfactory. 


Uewh 


fairly deep 


author was led to the conclusion that the §, 
value of 1200 given in Table Xl for 0.3 car- 
bon steel, tn. >, might be increased to 1400 
and that for En. 8 steel to 1500. It will be 
be noted that examples 31, 32, 41, 42 and 
43, all of which use this steel for the wheels, 
are well above the curve on Fig. 5, which 
seems to justify an increase in the S, value. 
Examples 3! and 32, which are very high on 
the chart, refer to carefully conducted tests 
on gears in which helix modification was 
given to allow for detlection under load and 
every precaution was taken to see that there 
was a good bearing along the length of the 
tooth, so that they may be said to be 
approaching ideal conditions. It will be 
realised from what has been said that there 
is scope for a large amount of experimental 
work on gear loading and tests are needed to 
show conclusively the effects of different 
pressure angles and tooth depths. 

It is hoped that the investigations made 
in connection with the paper will point the 
way to improving loading formule and, at 
the same time, indicate what further work 
needs to be done on this subject, and it is 
believed that even if the proposals put 
forward are not accepted in every detail, 
the information collected may be of some use 
in studying the subject of gear loading. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


STAINES BRIDGE AND THE 
ENGINEERING PROFESSION 


Sm,—In view of the current controversy 
respecting the new bridge at Staines, perhaps 
a recapitulation of the present writer's 
experience abroad in the handling of engineer- 
ing projects of major importance may be of 
interest. 

This consisted in the practice, with pro- 
jects entailing public expenditure and com- 
prising major—sometimes controversial- 
technical aspects, to refer such aspects to the 
appropriate technical institution. In some 
cases—I believe, but am not now certain- 
that such Government consultative right was 
included in the Charter of an institution, at 
any rate being practised in governmental/ 
institutional collaboration. There were also 
projects of a like nature where a clause was 
inserted in the corresponding Legislative Act 
directing that the Government ministry 
concerned should seek guidance from the 
appropriate institution ; in such cases the 
* remit ” and the resolution of the institution 
became public documents, amounting almost 
to a fiat directing those concerned. 

A further salutary procedure was, in 
important cases where public interest was 
especially manifest, that the professional/ 
technical institution concerned should hold a 
special meeting to enable the Government’s— 
or other public authority’s—responsible tech- 
nical officer (and such were expected to 
comply as part of their duties) to expound 
the reasons for their decisions before their 
professional colleagues. 

The effects of the foregoing practices were 
threefold : (1) Such of the public as were 
interested could peruse the reports of such 
meetings—made available without awaiting 
the normal publication in Proceedings in 
such cases of urgent topical interest—and 
thus the nation at large could form its own 
judgment upon technically considered facts 
instead of ex-parte statements often influenced 
by political and other undesirable pressures. 
(2) The person responsible for the technical 
decisions upon which a Government depart- 
ment (or other public entity) based a scheme 
entailing major expenditure, could defend 
them adequately before his professional 
brethren, or suffer the consequences. (3) 
Both the professional man responsible as 
well as those of superior hierarchy concerned 
in the final control of a project, acted with 
the salutary knowledge that, in the back- 
ground, existed the before-mentioned pro- 
cedures established to guard against functional 
mishaps. 

It is true that the references are to con- 
ditions abroad of thirty years ago, but super- 
ficial indications in Britain do not indicate 
that they would now be valueless here. As 
to Britain in the 1960s; might not the 
implications of the foregoing be considered ? 
Who is afraid ? And of what ? 

P. C. Dewuurst, 
M.1.C.E., M.I.Mech.E. 
Cambridge, 
November 4, 1959. 


CHISWICK FLY-OVER—THE 
CONSULTANT'S VIEW 


Sir,—May_a simple layman and taxpayer 
venture one comment upon the statement by 
Messrs. Harry Brompton and Partners which 
you published in your issue of October 16 ? 

The consultants state : “When we 
designed the scheme in 1956, steel was in 
short supply and we were instructed that the 
minimum quantity should be used.”’ Taken 
in its full context, this would appear to imply 
that the consultants were forced by the 
Ministry of Transport to adopt a design in 
order to save steel, which was less satis- 
factory and more expensive than that which 
they would have recommended had they 
been completely free. Steel was not, to the 
best of my knowledge, the subject of Govern- 
ment allocation in 1956, and it seems pertinent 
to ask why the Ministry of Transport took 
it upon itself to waste public money in this 
manner. Surely, in the conditions of 1956, 
the question of steel allocations was a matter 
for Parliament. Would it not be reasonable 
to ask the Ministry of Transport in future to 
concentrate on its proper job and refrain 
from interfering in matters which are not its 
concern ? 

** AN ENGINEER ” 

Middlesbrough, 

October 29, 1959. 


HYDRAULIC PRESSURE EXPANSION 
TECHNIQUE 


Sik,— Your correspondent, P. Milne, in 
your issue of October 9, credits the Swedish 
S.K.F. Company with the invention of the 
above technique. This is really quite incor- 
rect, as in point of fact neither the Timken 
nor S.K.F. Company devised the practice, 
although both companies advocate it. It is 
clear that the technique concerned was 
known well before use by these companies, 
as it is disclosed in prior patents, e.g. German 
No. 213,421 of September 27, 1908 (Masch. 
Augsberg Nurnberg A.G.) and U.S.A. No. 
2,081,431 of May 25, 1937 (Leland S. 
Hamer). The S.K.F. patent, to which your 
correspondent refers, did not lapse, but was 
revoked by the High Court on July 22, 1957, 
and the wider use of the oil injection method 
of assembly of the last few years can be 
attributed to this fact. 

J. T, EMMERTON 

Birmingham, 

November 2, 1959. 


Book Reviews 


Microwave Data Tables. By A. E. BooTH. 
lliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 
27s. 6d. 

TuIs book comprises a collection of tables 

intended primarily for use by engineers and 

scientists engaged in research and develop- 
ment work involving waveguide and similar 
transmission lines. The author presents 
them as an aid to the several repetitive 
calculations in microwave engineering which 
are often required to considerable accuracy, 
but regarding which there has been a lack 





of published material hitherto. In_ their 
present form the tables were originally 
devised by the author for use in certain 
research work in the microwave laboratory 
of Sir W. G. Armstrong Whitworth Aircraft, 
Ltd., and the computations were performed 
on a “ Pegasus” computer to at least one 
more figure than in the tables themselves. 
There are twenty-six tables in all and over 
23,000 computed calculations. They are 
preceded by notes on their mathematical 
basis and on the method of use. Guide 
wavelength tables are given for nine sizes of 
rectangular and two of circular waveguide. 
A futher table provides direct conversion 
from frequency (Gc/s) to free-space wave- 
length (centimetres) from 1-000 to 12-599 
Ge/s. Thirteen pages of decibel tables give 
the book a wide sphere of usefulness in the 
electronics and communications industries in 
general. 


Principles of Frequency Modulation. By 
B. S. Camies. Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, London, 
S.E.1. Price 21s. 

THE first fifty-five pages of this book deal in 
some detail with the theory of frequency 
modulation and include a number of calcu- 
lations. This introduction is one which the 
reader primarily interested in circuit tech- 
niques should not be tempted to skip, for its 
contents are not readily found elsewhere in 
books of this size and scope. Circuits for 
generating frequency-modulated waves are 
then described in a short chapter, but the 
main emphasis is on detectors and complete 
receivers, which are treated first by a descrip- 
tion of their basic circuit elements and then 
by a consideration of the full circuits of a 
commercial a.m./f.m. receiver and f.m. 
tuner. A final chapter deals with non- 
broadcasting applications of frequency modu- 
lation, such as microwave communication, 
pulse and Doppler radar, and carrier tele- 
graphy. Throughout the book the author 
gives a careful exposition of theory reinforced 
by mathematical illustrations of design 
problems and general phenomena. 


Books Received 


Notes for Authors. Revised edition. Institute of 


Physics, 47, Belgrave Square, London, S.W.1. Price 
3s. 6d. 
Cryogenic Engineering. By R. B. Scott. D. Van 


Nostrand Company, Ltd., 358, Kensington High 
Street, London, W.14. Price 42s. 

Computional Methods of Linear Algebra. 
Faddeeva. Constable and Co., Ltd., 10, 
Street, London, W.C.2. Price 16s. 

Radioisotopes for Industry. By R. S. Rochlin and 
W. W. Schultz. Chapman and Hall, Ltd., 37, Essex 
Street, London, W.C.2. Price 38s. 

An Introduction to Plasticity. By W. Prager. 
Addison-Wesley Publishing Company, Inc., 10-12, 
Chitty Street, London, W.1. Price 49s. 

Ship and Boat Builder Annual Review, 1959, John 
Trundell (Publishers), Ltd., St. Richard’s House, 
Eversholt Street, London, N.W.1. Price 50s. 

Solid State Magnetic and Dielectric Devices. 
Edited by H. W. Katz. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 108s. 

Introduction to Technical Drawing. By R. S. 
Forbes. B. T. Batsford, Ltd., 4, Fitzhardinge Street, 
Portman Square, London, W.1. Price 10s. 6d. 

Refrigeration Educational Course. Modern Refri- 
geration, Refrigeration Press, Ltd., Maclaren House, 
131, Great Suffolk Street, London, S.E.1. Price 15s. 

Common-Sense Talks on Commercial Refrigeration. 
Modern Refrigeration, Refrigeration Press, Ltd., 
Maclaren House, 131, Great Suffolk Street, London, 
S.E.1. Price 15s. 


By V. N. 
Orange 
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** Merlin ’’ Research Reactor 


* MERLIN,” Britain’s first privately owned 
research reactor, was opened on November 6 
by the Duke of Edinburgh at the Fundamental 
Research Laboratory of Associated Electrical 
Industries, Ltd., at Aldermaston Court, Berk- 
shire. As described in our issue of August 14, 
1959, ** Merlin’? was built by the A.E.1.-John 
Thompson Nuclear Energy Company, Ltd 
This reactor uses enriched uranium fuel elements, 
with light water as moderator, in an aluminium 
tank. Criticality was reached in July this year 
and the power is to be increased gradually to the 
maximum of SMW. “* Merlin’ will have three 
main uses : it will provide A.E.1. with its own 
source of neutrons for research, testing and 
development ; it will be the prototype for 
research reactors being built by A.E.1.-John 
Thompson for the United Kingdom Atomic 
Energy Authority and for the West German 
Government ; and it will be available for the 
training of nuclear physicists and engineers. The 
Universities of Birmingham, London, Oxford, 
Reading and Southampton and certain Poly- 
technics are to use the reactor for the instruction 


of senior undergraduate and _ post-graduate 
students. 

The projected research programme for 
* Merlin”’ includes the following subjects : 
|. The study of the effects of radiation on 
materials. 2. The study of Cerenkov radiation 


as a method of power measurement and as a 
means of detecting escaping fission products 
from faulty elements. 3. Obtaining improved 
nuclear data on neutron and photon absorption 
for shielding materials. 4. Determining the 
critical temperature range for the accelerated 
creep of metals used in the reactor. 5. The 
study of the effect of the rate of irradiation on 
the life of fuel elements. 6. The study of the 
possibility of improving reactor safety. 7. The 
production of short-lived radioactive isotopes. 
8. Activation analysis whereby minute quanti- 
ties of impurities can be detected by irradiation. 
9. The study of methods of measuring neutron 
energy distribution in the region of the reactor. 


Road Bridges and the Staines 
Controversy 


THE controversy over the design of Staines 
bridge, and the earlier criticism of Chiswick 
flyover, have been very much in the public eye, 
and there have been some further developments 
since the appearance last week of the indepen- 
dent report on the contractor’s design, which 
was printed in our last issue. 

On Thursday, November 5, the Minister of 
lransport, Mr. Marples, answered in the House 
a group of six questions seeking information 
about the Staines bridge specifically or about 
road bridges generally, and a further question 
about the Chiswick flyover. On the design of 
the Staines bridge itself, the Minister's reply 
did not add substantially to the facts already 
given in this journal. Two other facts were 
given, however, which may be interpreted as 
evidence of concern over road bridge design. 

First, Mr. Marples stated that he has 
approached the president of the Institution of 
Civil Engineers, and asked him to nominate a 
panel of independent advisers on bridge con- 
struction. ‘ We are trying to find a panel of 
young consultants who have both designed and 
constructed bridges. More than that I cannot 
be expected to do,’ Mr. Marples said. He also 
told the House that he had not yet had an 
opportunity of seeing the latest bridges in this 
country, but he proposed to do so as soon as 
possible, and he proposed to see for himself the 
latest methods of design and construction being 
adopted abroad, and to take the panel with him 
on his tour. Until he had made this inspection 
he preferred not to commit himself on any 


particular method of obtaining designs, but he 


was already considering whether different 
methods, including open competition, could 
be used. 


The Minister also arranged an exhibition in 
the House of models, photographs, and per- 
spectives of recent bridges, either built or proposed 
throughout the country. The exhibition includes 
many well-known designs, such as the Severn 
suspension bridge and the Queenhill bridge, to 
name only two, and examples of bridge con- 
struction for motorways predominate. Some 
of the examples appear to be of really first-rate 
design, from the all points of view, but examples 
are also shown of the bridges around which 
recent controversies have centred. 

One of Mr. Marples’s questioners in the House 
asked him if it were not the case that his 
Ministry’s bridge construction cost £12 per 
square foot of bridge, whereas in British practice 
elsewhere, the cost was £8 per square foot ? 
Mr. Marples discounted entirely this method of 
assessing cost, and said that the range of costs 
was from 30s. to £30 depending on space and 
conditions. 

Following these questions and answers in 
the House, the Alderton Construction Company 
held a press conference at which dissatisfaction 
at the Minister's answers was expressed. In 
particular, the company stressed that its own 
design for the Staines bridge retained the original 
elevation. 

The members of the Royal Fine Arts Com- 
mission have pointed out that approval for Sir 
Edwin Lutyens’s design was given by the com- 
mission twenty years ago, when none of the 
present members were on the commission. 

And it was reported in last Monday’s Daily 
Telegraph that the consultant for the Staines 
bridge, Mr. C. W. Glover, has lodged a com- 
plaint alleging “ unprofessional conduct’ with 
the Council of the Institution of Civil Engineers 
against Mr. Ingerslev, a director of the Alderton 
Construction Company, Ltd., and designer of 
the alternative proposal. The Institution of 
Civil Engineers would make no comment on 
this report. 


Index of Executive Employment 


A BRITISH company advising on selection for 
senior jobs in commerce and industry, Manage- 
ment Selection, Ltd., of 17, Stratton Street, 
London, W.1, has collected a good deal of 
information about the trends of employment in 
middle and senior management and _ technical 
posts. The company has felt for some time 
that this information would be of value to 
industrialists and economists as it is a field 
where very few statistics are at present avail- 
able. It has, therefore, decided to analyse the 
trends in senior jobs in industry and to publish 
the results quarterly in the form of the ** M.S.L. 
Index of Executive Employment,” the first issue 
of which has just been published. The “* Index ” 
will be circulated to the firm’s clients, to the 
Press and to a limited circulation list of those 
likely to be interested. 

The ** Index *’ is based on an analysis of all 
senior jobs (£1000 per annum and above) 
advertised in six national publications which 
regularly carry appointments advertising. Reli- 
able comparisons of the figures cannot be made, 
of course, until the M.S.L. “ Index ’”’ has been 
running for several issues, but the first one has 
taken into account figures for the past twelve 
months so that some conclusions may be drawn. 
A total of 18,974 appointments of the salary 
level indicated were advertised in the six journals 
in the twelve months ended September, 1959, 
though the number of advertisements (allowing 
for repeats) is nearer 50,000. The general trend 
is quite markedly upward. 

Research and development jobs appeared to 
be the most numerous with production and 


sales second and third respectively. On _ the 
basis of the figures so far available, sales and 
production jobs showed the most rapid increase 
in demand for employees over the twelve months 
covered 


University of Glasgow—New 
Engineering Building 

On Wednesday of last week there was a 
Ceremony of Graduation at Glasgow University 
at which Honorary Degrees were conferred on 
Viscount Montgomery of Alamein and Mr. 
R. A. Butler. Immediately thereafter there 
took place the inauguration of a new engineer- 
ing building by Lord Montgomery. Work 
upon the erection of the new building began in 
1955 and it is now to all intents and purposes 
complete and in full use. Some additional 
equipment has still to be installed. The building 
includes a large lecture theatre, which is to be 
named the John Stevenson Room. Two large 
laboratories for Heat Engines and Electrical 
Engineering respectively extend through two 
floors, and there are several smaller laboratories 
on the upper floors. There are also drawing- 
offices and laboratories for the study of Naval 
Architecture and Aeronautical Engineering. We 
intend to illustrate the new building in our 
next issue. 


Loughborough College of Technology 

Work has started this week on a £2,000,000 
extension programme at the Loughborough 
College of Technology. New teaching buildings 
and a “ students’ village’ are to be erected on 
a 44-acre site which is surrounded by 150 acres 
of playing fields and open space. A six-storey 
science block will be the centre piece of the new 
teaching buildings; they will include aero- 
nautical and automobile engineering laboratories, 
with separate, sound-insulated test houses, and 
nuclear engineering laboratories. There will also 
be a workshop engineering block, designed as 
a miniature factory to enable the study of 
production techniques. The * students’ village,” 
it is stated, will be the first of its kind in this 
tountry. About 800 of the students will live in 
the village in two- and three-storey terrace 
blocks and in a new nine-storey block for the 
College’s post-graduate students ; the rest 
of the students will live in existing halls of 
residence and in lodgings. A new library is to 
be housed in a separate building and will start 
with an initial stock of 50,000 books. The 
College Union will also have its own building 
with a fully equipped theatre, a games hall of 
5000 square feet, a dining room, cafeteria and 
buttery. 

The original Loughborough College has now 
developed into four separate establishments, 
namely, the College of Technology, the Teachers’ 
Training College, the College of Art and the 
College of Further Education. The College of 
Technology became a separate establishment in 
1953, concentrating on advanced engineering 
and science ; it was designated a College of 
Advanced Technology in January, 1957. All 
the undergraduate students are in full-time or 
sandwich courses and there is a post-graduate, 
full-time course in industrial management. 
Seven engineering departments constitute the 
bulk of the College’s work, ie. electri- 
cal, production, aeronautical and automobile, 
chemical, mechanical, civil, and workshops 
An eighth department deals with applied science. 
The courses in the first four departments, together 
with a course in industrial chemistry, lead to 
the Diploma in Technology. Some of the new 
buildings are expected to be ready by September, 
1960 and the rest by the end of 1961. There 
will then be accommodation for about 1400 
students in full-time and sandwich courses, 
which is 50 per cent more than at present. 
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Maudslay Society 


THe annual meeting and luncheon of the 


Maudslay Society was held in London on 
Tuesday, November 3, with Major J. Rennie 
Maudslay in the chair. In welcoming the 


guests to the luncheon Mr. O. D. Smith recalled 
the work of Maudslay, and said that the reading 
of the histories of such great engineers provided 
not only an interesting record of past achieve- 
ments but also an inspiration to later genera- 
tions. This point was also made by the next 
speaker, Mr. C. E. Lee, who said that history 
provided a vehicle for the passing on of tradi- 
tion in craftsmanship and development. 

The guest of honour at the luncheon was Sir 
Ben Lockspeiser, who said that Henry Maudslay 
made a great contribution to the industrial 
revolution which converted this country from a 
predominantly agricultural to an_ industrial 
society. He was one of a group of men who had 
an innate genius for mechanics which preceded 
scientific development. Maudslay and Whit- 
worth were the two men primarily responsible 
for the early investigations into accurate Measure- 
ment which led to the manufacture of inter- 
changeable parts for machines. From_ these 
men there sprang modern methods of control, 
manufacture and design upon which mass 
production is based. 

Turning to the present time Sir Ben said that 
industrial changes are taking place at an ever- 
increasing rate. The application of scientific 
discoveries to engineering has been increasingly 
responsible for alleviating poverty and raising 
the Jevel of living in many countries. A chal- 
lenge to the modern engineer, to whom Maudslay 
was an example, was the extension of this 
improved standard of living to less developed 
countries. 


Mine Tub Shake-Out 


Mucu time and labour is expended in col- 
lieries, quarries and mines in the removal of 
the concrete-like substance which builds up in 
mine cars and tubs from the damp dust left 
behind as a result of ineffective and incomplete 
emptying. A mine tub shake-out developed by 
the Sinex Engineering Company, Ltd., and 
being marketed by Holman Brothers, Ltd., 
Camborne, Cornwall, is designed to provide an 
effective means of preventing the build-up of 





Mine tub shake-out which removes, by use of a high- 
speed, high amplitude vibrator, residual deposit 
material from the bottom of tubs and cars 


deposits by the regular complete removal of all 
residual dusts. 

As can be seen from the illustration of the 
1 ton capacity tube shake-out we reproduce, the 
robust “A” frame of rolled 
steel channels. From the top member of this 
frame there is carried a beam structure on 
which there is mounted a “* Sinex ** 3000 r.p.m 
rotary high amplitude vibrator having provision 
for amplitude variation Vertical members 


machine has a 
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depending from each side of the beam carry 
trunnion mountings for a fabricated steel tippler 
cage designed to provide a rigid enclosure for 
amine tub. The tubs are run into the cage and 
inverted by hand and they are then vibrated for 
about half a minute, in which time all deposits 
disintegrate and fall away. 

The makers state that in a colliery where 
one of the shake-outs was installed three men 
for each of three shifts were previously employed 
in tub cleaning with power-operated hand tools. 
With the machine in service only one man per 
shift was required, and its effectiveness resulted 
in a considerable reduction in the number of 
tubs which had to be maintained in service in 
the mine. These shake-outs can be supplied to 
handle tubs up to 5 tons capacity. 

[Reply Card No. E6082} 


Hopper Level Switch 


IN introducing a new hopper level switch, 
Londex, Ltd., 207, Anerley Road, London, 
S.E.20, has simplified the mechanism and has 
also reduced the price to almost half that charged 
for the previous pattern. The switch contains 
electrical contacts which are actuated when 
bulk materials, such as grain, flour and sand, 
press against the tough rubber diaphragm. The 
housing is a machined brass casting and the 
diaphragm is backed by a metal plate so that 
although the unit is sensitive, considerable force 
can be applied against the diaphragm without 
damage. Either normally-open, normally-closed 
or changeover contacts can be used by making 
the appropriate connection to a_ three-way 
terminal block. Switching capacity is up to 
3A, 440V a.c. and SA, 250V a.c. Direct current 
ratings are dependent on the application. The 
switch is made in standard and sensitive forms, 
both of which have an internal adjustment 
enabling the sensitivity to be varied. Overall 
diameter of the switch is 9in and the depth 
3gin. Normally the switches are mounted on 
a vertical or sloping face, the maximum slope 
being governed by the flowing properties of the 
material. Horizontal mounting is possible in 
certain applications. 

[Reply Card No. E6083] 


Steam Valve 

IN the accompanying drawing we show the 
arrangement of the “ Preseator”’ globe valve, 
for steam at 200 lb per square inch and 500 deg. 
Fah. which has been added to the range of 
valves made by Hattersley (Ormskirk), Ltd., 
Ormskirk. This valve is designed to overcome 
the destructive wire drawing effect of steam, 
and the materials used in its construction are 
intended to eliminate seat galling and corrosion. 











Arrangement of steam valve with titanium alloy disc 
which closes before the main seating surfaces 
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The valve incorporates a flexible titanium alloy 
disc, which closes before the main seating surfaces. 
The broad faced clack and seat of the valve are 
of different nickel alloys giving a differential 
surface hardness which prevents galling and 
seizure. 

The sequence of operation of the valve is 
such that the main seating surfaces are protected 
from pipe scale and the effects of wire drawing 
as the flexible disc permits the surfaces to seat 
under virtually ** no flow ** conditions. 

We are informed that this valve has been 
tested over a period of years under service con- 
ditions and it is now available with either 
threaded or flanged ends. 

{Reply Card No. E6084] 


Variable Flow Hydraulic Pump 


We illustrate below one model of a new 
range of hydraulic variable flow pumps now 
being made by Sutcliffe Hydraulics, Ltd., 
Whitwood, Castleford, with capacities from 
74 to 50 gallons a minute and pressures up to 
2000 Ib per square inch. The pumps are of a 
straightforward multi-piston design with cam- 
shaft drive. Pairs of pistons operate with 
common suction and delivery valves, and to 
vary the delivery the relative position of the 





Variable flow hydraulic pump made in capacities 
from 74 to 50 g.p.m. and for pressures up to 2000 Ib 
per square inch 
camshaft driving one piston is altered in respect 
to the camshaft driving the mating piston. 
This arrangement gives a steplessly variable flow 
from zero to full capacity, and full pressure is 

maintained throughout the range. 

The pumps have mitre-seated delivery and 
suction valves and are of unit construction to 
facilitate maintenance. They can be supplied 
with manual, mechanical or electrical automatic 
controls in accordance with the required applica- 
tion. 

[Reply Card No. E6085] 


Cast-in-Situ Piling System 

A CAST-IN-SITU pile known as the “ Delta” 
pile has been introduced into this country from 
Switzerland by H.D. Foundations, Ltd., one 
of the Holloway group of companies. 

A steel tube with a pre-cast concrete shoe is 
driven internally, with a small cushion of con- 
crete between the mandrel and the shoe. When 
the stipulated level or set is reached, more 
concrete is added and rammed by the mandrel, 
while withdrawing the tube slightly. This 
operation forms a bulb at the foot of the pile. 
The tube is then filled with concrete, and finally 
withdrawn whilst the mandrel rests on the 
concrete. 

Starter bars can be left in the concrete, or the 
pile may be driven at a rake of up to 1 in 4, or 
intermediate or oversize bulbs may be formed. 
The normal nominal diameter of the pile is 
164in, and the minimum bulb diameter is about 
3ft, the shoe is 19in in diameter. The normal 
maximum lefgth of a pile is 39ft or 42ft. but 
with an extension on both the tube and the 
mandrel, pile lengths of 65ft or 75ft are obtain- 
able, the extension on the tube being simplified 
by the fact that the tube is withdrawn from the 
bottom and not the top. 

{Reply Card No. E6086} 
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Supertanker Terminal at Tranmere 


THE steady increase in the size of oil tankers 
in recent years has created a number of problems 
related to the berthing of such craft. This 
position has particular application to the 
accommodation of tankers supplying the Stanlow 
refinery of the Shell Refining Company, Ltd. 
Tankers of 30,000 tons deadweight can be 
handled in the Queen Elizabeth II dock but 
when the company decided to operate 65,000 
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Details of fabricated steel floating mooring pontoon 


tons deadweight tankers it was necessary to 
provide additional facilities, and to meet this 
need the Tranmere scheme was evolved. It has 
been developed jointly by the Mersey Docks and 
Harbour Board and the Shell Refining Company, 
Ltd.. the former providing the jetties and 
moorings and the latter the tank farm and pipe- 
lines. 

Owing to the existence of a 30ft tidal range 
and the need to allow in addition a 30ft pumping 
differential, the vertical movement between a 
large tanker and the normal fixed quay would be 
about 60ft, so that the project at the outset 
posed a number of engineering problems. 
Examination of these by those concerned resulted 
in a basic scheme for a single floating stage some 
2000ft long: however, this was subsequently 
modified to provide a discontinuous frontage 
formed by two floating stages, each 362ft in length. 
This solution became possible by the design and 
development of a floating mooring dolphin to 
take the ships’ bow and stern mooring lines. 


Jetty heads, approach road and pipetracks 


Twelve dolphins are required and each 
consists of a pontoon having an outside diameter 
of 25ft and built up of four sections which, 
when bolted together and ballasted, weigh 
70 tons. The pontoon, of which we reproduce a 
line drawing, has a central hole fitted with 
laminated nylon rollers which prevent sticking 
and bear on the outer face of the guide piles. 
Thus, the pontoons carrying the mooring 
bollards are free to rotate and to rise and fall 
with the tide. Through the central hole passes 
the guide pile which is a Mannesmann high 
tensile steel tube of Sft Sin outside diameter and 
a wall thickness of several inches. These tubes, 
the largest of which is about 120ft long and 
weighs 100 tons, are grouted into holes bored 
some 30ft into the sandstone rock of the river bed 
and are designed to take a horizontal pull of 
150 tons at high water. 

Each floating stage measures 362ft long by 
62ft wide and has a deck structure incorporating 
longitudinal girders supported on a number of 
individual rectangular steel pontoons. Sprung 
fender beams faced with rubber cylinders protect 
the berthing face and the stage has a freeboard 
of 8ft 6in and a displacement of 2000 tons. 
Although, when berthing, a ship is only moving 
slowly through the water, nevertheless, a large 
oil tanker possesses a considerable amount of 
kinetic energy which may total about 700 tons- 
foot. As much as 60 per cent of this may be 
dissipated by forcing out the water between ship 
and jetty and by absorption by the ship’s struc- 
ture, &c., leaving 40 per cent to be absorbed by 
the jetty. Nevertheless, to meet all eventualities, 
the anchoring arrangements have been designed 
to take 350 tons-foot of kinetic energy at either 
end of the stage, while the whole stage resists a 
side wind load, caused by beam wind on a 
tanker, of 375 tons. Each stage will be secured 
by four steel booms, 150ft in length, through 
trunnion and pivot connections to 100-ton ballast 
boxes suspended by links from pairs of Mannes- 
man tubes of the same size as those used for the 
dolphins and grouted into bedrock. Thus, the 
stage becomes a floating gravity fender. 

The forked approach jetty, shown under 
construction in our illustration, is generally of 
reinforced concrete construction and provides a 
vehicular roadway, footpath and pipe track to 
two jetty heads which have been designed to 
accommodate flow boom equipment, &c. Each 
jetty head platform will project over the stage 
and will be supported by four prestressed 
cylinders which pass through the stage itself. 
Access to the stage will be by footbridge. 

The berths are being dredged to give a depth 
of 40ft at low water springs and to provide for 
the tankage installation about 32 acres have been 
reclaimed from the bed of the Mersey by a 
limestone rubble wall. Six floating roof buffer 
tanks are being built and from these a 24in 
pipeline will connect with existing facilities at 
Eastham. 

The oil handling rates provided for in the 
scheme include an average of 4000 cubic metres 
per hour for crude discharge, 3000 cubic metres 
per hour for fuel oil discharge, and a loading 
rate of 350/700 cubic metres per hour for bunker 


fuel. The storage capacity includes 115,000 
cubic metres for crude oil and 15,000 cubic 
metres for fuel oil, while the transfer rate of 
crude to Stanlow is designed for 1300 cubic 
metres per hour. The pumping plant will consist 
of three 650 cubic metres per hour at 1200ft 
head Mather and Platt 1100 h.p. crude oil 
pumps ; one 500 cubic metres per hour at 50 Ib 
per square inch gauge Pulsometer 100 h.p. 
crude oil transfer pump ; also one crude drain 
pump and two bunker pumps. All are constant 
pressure pumps with reversible flow for line 
clearing. 

The main contractor for the tanker berths is 
Peter Lind and Co., Ltd., and the sub-contractor 
for the stages and mooring dolphins is The 
Cleveland Bridge and Engineering Company, 
Ltd. Dredging has been carried out by the 
Westminster Dredging Company, Ltd. The 
consultants for the tankage installation are Sir 
Bruce White, Wolfe Barry and Partners and the 
contractors are A. Monk and Co., Ltd. (civil 
work) ; Sir Alfred McAlpine and Son, Ltd., and 
Constructors John Brown, Ltd. (pipelines) ; 
George Wimpey and Co., Ltd. (site oil pipe- 
work); Sulzer Brothers (London), Ltd. (site 
fire mains) 


Oil Tanker Machinery 


On November 2 Mr. G. B. Halley gave 
the twenty-eighth Andrew Laing lecture, entitled 
** Machinery for Large Tankers,” before the 
North East Coast Institution of Engineers and 
Shipbuilders. The lecture was concerned with 
machinery for large tankers, both at sea and 
under consideration for the future, ranging up 
to 130,000 tons deadweight and up to 18 knots. 
The choice of machinery was considered, and 
comparisons made between the steam turbine, 
the heavy-oil engine, the gas turbine and the 
free-piston engine. 

Regarding the steam turbine, the choice of 
pressures and temperatures was considered, and 
the moisture content of the steam in the last 
stages of the |.p. turbine was shown with special 
reference to the erosion which takes place on 
the edges of the last few rows of blades. The 
higher K values, now being permitted by Lloyd’s 
to be used for gearing, were mentioned, and 
the use of excess pressure oil. 

With reference to heavy-oil engines the 
amount of steam made available by the exhaust 
gases was considered, it being pointed out that, 
with engines running on reduced ratings, this 
amount is ofien considerably less than that 
expected by shipowners. Cargo handling facili- 
ties for forms of propulsion other than turbines 
points to the possible use of small |.p. water- 
tube boilers in conjunction with a_ steam, 
steam generator for oil heating. 

A curve, based on a number of ships now at 
sea, but extrapolated for larger installations, was 
shown giving comparative machinery installa- 
tion costs of steam and heavy-oil engines for 


the tankers considered. A further curve was 
given showing relative weights of turbine 
machinery. 
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Shipyard Monotower Cranes 


IN connection with the overall plans of moder- 
nisation carried out at the yard of the Greenock 
Dockyard Company, Ltd., four of the latest 
designs of the travelling monotower cranes built 
by Butters Brothers and Co., Ltd., of Glasgow, 
have been installed to serve the slipways. With 
their easily operated relatively light luffing jibs, 
these cranes are stated by the makers to 
provide a means of overcoming setting problems, 
especially when more than one lifting hook is 
required and cranes are required to work in 
groups. With the luffing jib heel pin set at a 
level to suit the height of a ship under construc- 
tion, the desired height of lift and clearance can 
be attained without the need for a high supporting 


rower 

The new cranes, one of which can be seen in 
our illustration, each have a maximum lifting 
capacity of 25 tons at a radius of 90ft to a 
minimum radius of 30ft. 


The main hook can 


One of four 25-ton travelling monotower cranes installed at Greenock Dockyard 


Company, Ltd. 


also lift loads up to 20 tons at 100ft radius and 
10 tons at 122ft radius. An auxiliary hook 
handles loads up to 3 tons over a maximum 
radius of 130ft. From the bottom fulcrum pin 
to the main lift pulley pin at the top, the jib 
length is 125ft. 

4 60 h.p. motor for the main hoist motion ts 
arranged to give two speeds of lift-—up to 25 tons 
at 23ft per minute and up to 8 tons at 7O0ft per 
minute—using a single pulley return block. A 
45 h.p. motor ts used for the auxiliary hoist and 
loads up to 3 tons are raised at a speed of 150ft 
per minute. The luffing motion is driven by a 
40 h.p. motor and a full load of 25 tons can be 
luffed at a speed of 40ft per minute. A 35 h.p 
motor drives the slewing gear and develops a 
speed of 250ft per minute at 90 ft radius with the 
maximum rated load suspended. The crane 
travels on a double rail track set at 30ft centres 
with a 16ft high portal opening at the foot of the 
high tower It is mounted on sixteen 
centre-flanged rail wheels, eight of which are 
driven in pairs by four 16 h.p. motors, giving a 
geared travel speed of S50ft per minute. All 
the motors are of the totally half- 


75ft 


enclosed, 
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hour-rated, slipring reversing, crane type, capable 
of exerting a starting torque of 200 per cent 
full load torque with a starting current of 250 
per cent full load current, an overload capacity 
of 100 per cent in torque for thirty seconds, and 
have a temperature rise not exceeding 50 deg. 
Cent. 

All motions of the crane are controlled from 
the operator’s platform which is located at the 
front of the revolving portion of the crane, 
above the tower top level, to ensure that the 
operator has a clear view of the loads. A crane 
protective panel in the operator’s cabin includes a 
triple pole main isolating switch, fully interlocked 
with the door of the panel; one triple pole 
400A crane-rated air-break contactor circuit 
breaker fitted with arc shields and magnetic 
blowouts ; seventeen adjustable time lag and 
current setting oil dash pot overload relays, 
giving protection in two phases of each motor 
and common third phase. Mounted within the 
isolating {switch chamber is the transformer, 
together with the fuses 
for the hand-lamp 
arranged to give an 
output of SOW at 25V; 
also on the side of the 
case is fitted the control 
switch for the contactor 
operating coil circuit. 
Mounted in the panel 
are two 150A triple pole 
air-break stator reversing 
contactors (for the 
travelling motion), each 
fitted with  arcshields 
and magnetic blowouts : 
four brake segregating 
contactors (one for each 
of the main hoist, 
auxiliary hoist, luff and 
travel brakes); and a 
timing relay device for 
use with travel motion 
brake to ensure that 
when the controller is 
returned to the “ off” 
position a predetermined 
time delay will occur 
before the brakes “ set.” 

Each motion is con- 
trolled by a separate air 
break drum reversing 
controller fitted with an 
equal number of steps 
each side, operated by a 
standard crank handle, 
complete with “off” 
position interlocks and 
shunt limit switch con- 
tacts ‘on all but the slew 
controller. Each motion 
has a drip-proof ventila- 
ted resistance designed to 
pass an initial current 
of 75 per cent full load 
current on the first step, 
five minutes rated to 
B.S.S. with a tempera- 
ture rise not exceeding 
265 deg. Cent. In the case of the travel motion 
two main resistances are fitted together with four 
synchronising slip resistances. 

The main hoist, luff and travel motions are 
provided with electro-mechanical brakes and 
the auxiliary hoist and slew motions are fitted 
with electro-hydraulic brakes. 

The auxiliary hoist and slew brakes are fitted 
with a hydraulic master cylinder and operating 
pedal, the slew brake being connected across the 
dead side of the crane isolating switch so that it 
is available for emergency stopping and parking 
purposes and all normal stopping is done by 
means of the pedal. 

A totally enclosed, slipring collector column is 
fitted above the gudgeon pin at the mast bottom. 
it has the necessary rings for the main supply, 
travel motors, travel brakes, travel limit switches 
and telephone circuits. Each ring has two con- 
troller type fingers with renewable copper tips. 

The current supply to the crane is collected 
from a socket, set at approximately the middle 
of the length of crane travel by a four pin-plug 
attached to a trailing cable coiled ona drum. The 
desired tension is maintained by a system of 
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suspended balance weights to the cable drum 
and the current is collected from the revolving 
drum by a system of sliprings and brushes. A 
limit switch is fitted to the drum to protect the 
cable against over-travel of the crane. 

[ Reply Card No. E6101 J 


Welding Machine for Plastics 
Coated Steel 


A. SPECIAL-PURPOSE projection welder has been 
introduced by Sciaky Electric Welding Machines, 
Ltd., Slough, for use in assembling com- 
ponents of sheet steels having a permanent 
plastic finish. When developing this machine the 
makers found that by variation in the basic 
technique, heavily patterned and even simulated 
leathercloth designs could be satisfactorily welded 
in addition to the more regular matt and gloss 
finished surfaces. Experiments have also shown 
that plastic surfaced electro-zinc coated steels 
may be welded as readily as the coated mild 
steel. This new machine is shown in operation 
in our illustration; it is a 75kKVA_ projection 
welder operating on the series principle. It is 
available in several kilovolt-ampere ratings. 

The machine has a main frame of rigid welded 
steel construction and within this frame are the 
welding transformer and associated equipment. 

The top arm, work supporting table and lower 


arm are bolted directly to the main stress 
members of the frame. The machine has 
specially designed spring-loaded _ electrode 
assemblies to provide a rapid follow-up to 


ensure full consolidation of the weld nugget. 





Plastics coated sheet components being assembled on 
new welder 


These electrodes are individually adjustable for 
pressure and are provided with calibrated 
micro-adjustment mechanisms by which critical 
settings can be made and accurately repeated. 
A throttle on the head assembly air cylinder can 
be adjusted to avoid damage to the projections 
on the workpieces during precompression. 

The machine incorporates a Sciaky fully- 
synchronous electronic control unit comprising a 
synchronous dekatron timer, phase shift heat 
control and an ignitron contactor, by which 
consistent repeat weld conditions are ensured. 
The range of welding times are variable from 
infinity to 90 c/s, and the unit has a built-in 
memory device to control the half-cycle weld 
time required for this application, and to alternate 
the pulses of unidirectional energy on each 
subsequent weld to prevent build-up of d.c. and 
saturation of the transformer. We are informed 
that a number of the existing designs of machines 
made by the firm may be converted for welding 
plastic-coated steels and investigations are in 
hand for the introduction of a “ package plan ~ 
conversion kit to adapt these machines. 

{Reply Card No. E6102) 
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Slotted Blade Axial Fans 


AS a result of collaboration between the 


General Dynamics’ Electric Boat Division of 


the United States and Keith Blackman, Ltd., 
Mill Mead Road, London, N.17, there has 
been developed a design of axial fan with 
a special slotted blade formation, as shown 
in the photograph we reproduce. The slotted 





Slotted blade axial fan impeller and ** Ax-Slot ’’ fan 


blade is stated to provide the means of boundary 
layer control and to offer the choice of higher 
efficiency or higher pressure ratios, or a com- 
bination of both. The means of boundary layer 
control also ensures that with higher pressure 
ratios and minimum losses due to turbulence 
and blade friction, the fan size, running speed, 
airborne noise and structure-borne vibration are 
all reduced. 

One application of this development in the 
United States has been the introduction of 
Slotted blade axial fans into all the nuclear- 
powered submarines built by the General 
Dynamics’ Electric Boat Division, The makers 
say that many other industrial, general marine 
and aeronautical applications present themselves 
for this new fan design and the fans are to be 
marketed in this country under the trade name 
* Ax-Slot.”” 


[Reply Card No. E6111] 


Metallurgical Powder Dispenser 


A POWDER dispenser which enables a range of 
fluxes or alloying element powders and metals 
to be added under the surface of a melt has 
been designed and developed by British Oxygen 
Research and Development, Ltd. This new 
metallurgical powder dispenser is marketed by 
British Oxygen Gases, Ltd., Spencer House, 
St. James’s, London, S.W.1. When the equip- 
ment is used in the treatment of cast iron, both 
calcium carbide and graphite can be injected 
into the molten metal using a stream of nitrogen 
and delivered through an electro-graphite lance. 

The dispenser method of molten metal treat- 
ment can be carried out in suitable covered ladles, 
receivers or induction furnaces, and it is stated 
that one of the outstanding successes of the new 
technique has been the injection of mixtures of 
calcium carbide and graphite into iron melted 
from a high proportion of steel scrap. 

The introduction of desulphurising and in- 
oculating agents, either separately or together, 
should increase the scope of dispensing tech- 
niques in the manufacture of ductile iron. 
Other applications will be in electric furnace 
steelmaking for the introduction of lime for de- 
sulphurising and also certain ferro-alloys. The 
dispenser has a capacity of 150 lb of carbide or 
100 lb of graphite. These powders can be dis- 
pensed at up to 30 Ib per minute, with a nitrogen 
consumption of about half a cubic foot per 
pound of material added. 

{Reply Card No. E6112] 
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Stereophonic Amplifier Production 

AN opportunity was given recently to inspect 
the production and testing of ** Avantic’’ sound 
equipment at the Chigwell, Essex, works of 
Beam-Echo, Ltd., 8, Eccleston Street, London 
S.W.1. Interest in sound reproduction and 
growing appreciation based on private experi- 
ence of what can be achieved are setting new 
standards for public installations. The prob- 
lems here are manifold, since even in domestic 
Surroundings the best equipment may not be 
heard to advantage if the positioning of loud- 
speakers and general acoustics are unfavourable. 
Assessment of performance is partly subjective, 
and this is taken into account at the Beam- 
Echo works by following oscillograph tests 
during manufacture with a final test in an 
acoustic cabin by an operator trained to listen 
with discrimination as a user rather than a 
technician. Among the equipments seen in 
course of manufacture and testing was the 
* Avantic SPA2I1 *’ combined stereophonic con- 
trol unit and amplifier with two 12W output 
channels. A separate output for feeding a tape 
recorder is available on each channel, and the 
amplifier characteristics are such that high- 
impedance stereophonic or single-channel tape 
heads may be connected direct to the equalised 
tape inputs. A “3D ”’ facility is provided for 
use with monophonic inputs. When this is 
selected one channel is earthed and the other 
feeds the power amplifier section of both channels, 
consisting of a high-gain pentode followed by a 
double-triode phase-splitter with  resistance- 
capacity coupling to the output pentodes. 

{Reply Card No. E6113] 


Hydrochloric Acid Handling System 


A NEW method for remotely controlling the 
transfer of concentrated hydrochloric acid in 
measured quantities from storage to process 
vessel has been designed by Liquid Systems, 
Ltd., of Holmethorpe Avenue, Redhill, Surrey. 

Storage tanks outside the factory building are 
elevated sufficiently to give gravity feed to the 
measuring vessels, which consist of calibrated, 
vertical cylinders, fitted with electronic level 
detectors coupled to the control system. Move- 
ment of acid in the system is effected by com- 
pressed air, by way of pinch valves operated by 
h.p. air cylinders and servos. All pipelines are 
of acid-resisting plastics material or rubber- 
lined steel pipe. An _ electric push-button 


system controls the entire process automatic- 
the measured charge 
valves shut 


has been 
measuring 


ally. When 


admitted the and the 
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vessel is vented so that it is filled by gravity and 
available for the operation to be repeated. 
[Reply Card No. E6114] 


Small Crankpin Grinder 

A CRANKPIN grinding machine for the pro- 
duction of single- and double-throw cranks by 
Keighley Grinders, Ltd., consists essentially of 
a standard 12in swing cylindrical grinder with a 
special headstock and tailstock fixture. This 
fixture can be removed as a unit from the top 
table and replaced by a conventional workhead 
and tailstock to adapt the machine for plunge 
cut or traverse grinding. The new machine, 
to be seen in the accompanying illustration, ts 
available in two sizes, both accepting crankshafts 
that can be swung within a 4gin radius ; the 
smaller model will accommodate shafts up to 
16in in length and in the larger machine this 
capacity is increased to 20in. 

The grinding wheel spindle is driven by a 74 h.p. 
motor and runs in steel-backed white-metal 
bearings automatically lubricated through oil 
rings. A hydraulically-operated wheelhead slide 
has a rapid approach and withdrawal movement 
of 2in and there are needle valve regulated oi 
cushions at each end of the stroke. 

The complete work driving fixture comprises 
a headstock and tailstock with throw blocks and 
a geared transmission provides a double-ended 
drive. The workhead motor is automatically 
started and stopped with advance or retraction 
of the wheelhead and a cam controller is incor- 
porated to halt the motor so that the throw 
blocks are in the loading position. For gauging 
purposes an alternative stopping position is 
obtained by operation of an “ inching” button. 
Drive is transmitted to the tailstock through a 
shaft and gears, split and sprung to eliminate 
backlash. To facilitate disengagement when 
necessary, an eccentric gear is fitted to the tail- 
stock intermediate drive. The fixture in- 
cludes a built-in device for locating the crankpin 
diameter in the correct position for grinding. 

To ensure that accurate wheel form is main- 
tained an efficient wheel dresser/former assembly 
has been introduced. This wheelhead mounted 
unit houses a diamond, which is hydraulically 
traversed for dressing the wheel face, and there 
is a motor-driven crusher on the same mounting 
for forming the radii. Engagement of diamond 
or crusher is obtained by a manually applied 
plunger which operates a feed screw common to 
both and this gives an effective blending of radii 
with the wheel face. 

[Reply Card No. E6115] 





Crankpin grinder with a combined headstock, tailstock and drive unit which can be removed and replaced by 
a conventional workhead and tailstock 
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Industrial and Labour Notes 


Exporting to the Middle East 


Just over a year ago, there was set up 
an Advisory Council on Middle East Trade. 
lt is presided over by Mr. F. J. Erroll, 
Minister of State. Board of Trade, and Mr. 
H. G. Nelson is the council’s vice-chairman 
and industrial leader. This week, the 
Council has published a booklet which 
endeavours to answer the general question 
as to how important the Middle East is as a 
market for British goods. It also describes 
the part played by the council in helping 
British exporters to benefit from the trading 
opportunities in the Middle East. The 
booklet acknowledges that trade with the 
Middle East is “sometimes beset with 
difficulties greater than in some other 
markets,” that political instability in certain 
countries is probably the chief factor which 
discourages firms from exporting and that 
trading methods are sometimes very different 
from those in other parts of the world. 
But, the council asserts, these are difficulties 
which can easily be exaggerated. 

The booklet says that Britain’s exports to 
the Middle East last year, valued at 
£197,700,000, consisted mainly of manufac- 
tured goods. Machinery of many kinds and 
vehicles predominated ; motor vehicles, 
internal combustion engines, electrical gene- 
rating plant, textile machinery, tractors and 
pumps were prominent. Other important 
exports from this country last year were 
chemicals and pharmaceuticals, iron and 
steel, metal manufactures, food and drink 
and textiles. The present demand from the 
Middle East, it is added, is mainly for those 
kinds of capital and consumer goods needed 
by countries which are progressing rapidly 
out of a relatively early stage of development. 
The main emphasis, therefore, the booklet 
explains, is on capital equipment connected 
with water conservation and irrigation, power 
generation, communications, housing and 
the beginnings of industrialisation 


International Congress of Scientific 


Management 


The twelfth International Congress of 
Scientific Management is to be held in 
Australia from February 22 to March 4, 
1960, under the auspices of the Australian 
Institute of Management. The two main 
venues of the Congress will be in Sydney and 
Melbourne, and arrangements are being 
made to allocate an Australian host to every 
delegate for the duration of the meetings. 
The theme of the working programme at the 
Sydney sessions will be ‘* Management 
Methods in the Next Decade,” the subjects 
covered including: ‘* Methods and Tech- 
niques for Improving Productivity ~ 
** Marketing” ; “* Reaching for New Levels 
in Co-operation in Commerce and Industry” 
‘** Organisation, Decision Making and Com- 
munication, and Their Inter-relationships ~ 
and ** Long Range Business Planning.” In 
Melbourne the theme for the sessions will 
be ** Management in a Developing Country.” 
Under this heading the subjects chosen for 
discussion will include: ** The Provision, 
Accumulation and Management of Capital 
in a Developing Country”; ‘* The Estab- 
lishment of an Industry by, or in Association 
with, an Overseas Organisation” ; “* Man- 
agement Problems of Small Business ” 
‘Developing a National Pattern for Educa- 





tion and Training Managers™ ; “* Manage- 
ment of Research” ; ‘* The Stabilisation of 
Prices of Raw Materials and Basic Com- 
modities.” 

Visits to industrial establishments are being 
arranged to supplement the discussions and 
there will also be a series of receptions and 
social functions, particulars of which will 
soon be available. Those wishing to attend 
the conference should address inquiries to 
Mr. C. M. Gray, Federal Secretary, Austra- 
lian Institute of Management, 422, Little 
Collins Street, Melbourne, C.1, Victoria, 
Australia. 


National Income and Expenditure 


The latest issue of Economic Trends 
(prepared by the Central Statistical Office) 
shows that, in the second quarter of this year. 
the gross domestic product of the United 
Kingdom increased sharply. Measured at 
constant prices, it was 6 per cent higher than 
in the second quarter of last year and, 
allowing for seasonal variations, | or 2 per 
cent higher than its previous peak reached in 
the fourth quarter of last year. The rise in 
output in the second quarter was reflected by 
incomes increasing at a faster rate than they 
had done for two years. Wages and salaries 
were 4 per cent higher than they were a year 
earlier and gross profits and other trading 
incomes were 9 per cent higher. Within that 
total, gross trading profits of companies 
were 15 per cent higher than a year earlier 
and 7 per cent higher than in the second 
quarter of 1957. 

Gross fixed capital formation at home. 
measured at constant prices, appears to have 
increased quite significantly in both the 
first and second quarters of this year after 
having changed little since the middle of 
1957. Increases were recorded in capital 
expenditure by the public and private sectors 
in the first and second quarters of this year. 
Gross fixed capital formation in the second 
quarter was 4 per cent higher than a year 
earlier, expenditure by the public sector 
being 3 per cent higher and by the private 
sector 5 per cent higher. 

Investment in stocks and work in progress 
during the second quarter amounted to 
£85,000,000 at 1954 prices, which was 
£35,000,000 more than in the first quarter of 
this year and £105,000,000 more than in the 
second quarter of last year. If an approxi- 
mate allowance is made for seasonal varia- 
tions, it would appear that there was a 
marked rise in the value of stocks and work 
in progress in the second quarter, whereas 
there may have been a slight fall in the first 
quarter of the year. 


North Wales Steel Plant Development 


A second development scheme, involv- 
ing expenditure of the order of £2,000,000, 
is to be undertaken by Brymbo Steel Works, 
Ltd. (a member of the Guest, Keen and 
Nettlefolds Group). The first development 
project at Brymbo, which was completed 
earlier this year (THE ENGINEER, May 1). 
included a new melting shop with three 
45-ton electric arc furnaces to supplement 
the existing three 30-ton furnaces. At the 


same time, the Brymbo process, based on 
the prerefining of blast-furnace metal with 
tonnage oxygen for subsequent use in electric 
furnaces, came into operation. 


The second stage of the development 
programme includes the complete replace- 
ment of four old ingot reheating furnaces by a 
continuous bogie furnace and the installation 
of a new cogging mill which will enable the 
works to take full advantage of the increased 
steelmaking facilities. In addition, bottom 
pouring facilities are to be introduced and 
the cooling arrangements for finished billets 
are to be revised. The project is to be 
carried Out in two stages ; the new reheating 
furnace and the bottom pouring facilities are 
expected to be fully operative by next August 
and the new cogging mill and billet handling 
arrangements by August, 1961. 


Economic Survey Mission to Mauritius 


At the request of the Mauritius 
Government, the Secretary of State for the 
Colonies, Mr. lain Macleod, has made 
arrangements for an economic survey mission 
from this country to visit Mauritius in 
March and April next year. The mission, 
which will include four of the Secretary of 
State’s professional advisers and his senior 
economic adviser, is to be led by Professor 
James Meade, Professor of Political Economy 
at Cambridge University. 

Under its current development programme, 
which has been proceeding for two years or 
so, Mauritius is spending about £16,000,000 
on various development projects. The 
economic survey mission’s task, it is stated, 
will be not only to advise on the measures 
required to complete this programme success- 
fully or to recast it where necessary, but also 
to chart the course which should be set for 
the future if maximum prosperity for 
Mauritius is to be achieved. 


Local Employment Bill 


The Local Employment Bill has had 
its second reading in the House of Commons 
this week. As explained in our last issue, 
the main object of the Bill is “*to make 
provision to promote employment in local- 
ities in England, Scotland and Wales where 
high and persistent unemployment exists 
or is threatened.” 

The motion for the second reading was 
proposed by the President of the Board of 
Trade, Mr. Reginald Maudling, who said 
that the broad purpose of the Bill was to 
bring up to date the legislation on the 
subject in the light of experience and modern 
conditions and requirements. The principle 
of the most efficient use of our resources, 
Mr. Maudling continued, must clearly be 
mitigated in some cases by Government 
action to deal with social consequences which 
the nation did not regard as acceptable. 

The Minister of Labour, Mr. Heath. 
wound up the debate. He claimed that 
there was every opportunity for taking 
advantage of the expanding economic 
climate for the operation of the Bill. The 
problem was that of unemployment in 
certain areas, Mr. Heath said, which was a 
severe problem and, at times, an intractable 
one. Every government had to use the 
negative weapon of industrial development 
certificates and it could also use induce- 
ments to firms to go into certain areas. If 
a government was not going to use direction. 
it came to the fundamental fact that the 
provisions of the Bill constituted a method 
of persuasion and inducement. 
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Developments at the Paris Airports 


From about 3,000,000 this year, the number of airline passengers passing through 
the Paris airports is estimated to reach 12,000,000 by 1980. Jn addition to catering 
for a volume of traffic growing at the rate of \5 per cent per annum, provision has 
also to be made for the fast and heavy jet airliners now coming into service. 
At the main airports of Orly and Le Bourget an important programme of expansion 
is being carried out, in particular at the former, where the work includes road 
improvements, runway extensions and a terminal and other buildings. 


IVIL aviationfas we know it to-day may 

properly be regarded as one of the offshoots 
of the second world war, for without the 
production of tens of thousands of military 
aeroplanes, and the corresponding advances in 
design and production techniques, without the 
simultaneous improvements in electronics and 
their applications to navigation and without the 
training of an unprecedented number of air- 
crews, it is hardly conceivable that the post-war 
upsurge of civil flying could either have been so 
rapid or extended so far. By 1958, the number 
of passengers in the world—excluding the 
U.S.S.R. and China—had risen to 89,000,000 
who, together, achieved a total of 85,000 million 
passenger-kilometres. 

It is, however, a fact that over half this traffic 
took place on the interna! airlines network of 
the U.S.A., while, in Europe, with a population 
of twice the size, the number of internal pas- 
sengers carried last year amounted to only 
about 6,000,000 and the total passenger-kilo- 
metres 3500 million. The reasons for this state 
of affairs are thought to be chiefly an undue 
degree of ** prestige ’’ competition among a large 
number of national airlines on long-distance 
routes, while intra-European services suffer from 
lack of co-ordination and co-operation. Thus, 
service frequencies in most directions are still 
rather low. Between Paris and London, there are 
some fifteen daily services, while on the New 
York-Washington route of substantially the 
same length there are eighty-nine. 

Be that as it may, flying as a means of covering 
medium to long distances has found popular 
favour, the number of passengers in some cases 
doubling during the last seven years. Such is 
the case of Paris, one of the principal centres in 
Europe, for both traffic within the Continent as 
well as to and from overseas. At the two major 
airports of Orly and Le Bourget, aircraft move- 
ments during 1958 totalled almost 117,000, 
handling nearly 2,700,000 passengers, 44,500 
tonnes of freight and 16,000 tonnes of mails. 
The figures for 1958 and for the first six months 
of this year appear in Table I (drawing com- 


TaBLe |—Traffic at Orly and Le Bourget. Combined 
Totals for 1958 and the First Six Months of 1959 


Aircraft | Passengers! Freight Mail 
move- (tonnes) | (tonnes) 
ments | 
Generai total 
6 months, 1959 j 55,874 | 1,312,054 | 25,359 8,444 
6 months, 1958 | 54,941 1,168,683 | 21,644 7,485 
Increase, per cent} 1-7 ms J 7:2 12°8 
Commercial total | 
6 months, 1959 39,597 | 1,230,631 22,941 ; 8 394 
6 months, 1958 ...| 38,005 | 1,094,212 | 19,309 | 7,430 
Increase, per cent 4-2 12-5 18-8 | 13-0 
General total, 1958 
Orly 69,353 | 1,949,196 | 29,384 | 8,104 
Le Bourget 47,562 730,121 | 15,124 | 7,786 


Total 116,915 | 2,679,317 | 44,508 | 15,890 


parisons, it should be borne in mind that 1958 
traffic was reduced or showed a diminished rate 
of increase, owing to the holding of the World 
Exhibition in Brussels). Rather less than 50 per 
cent of the traffic normally takes place in the 
first half of the year, which makes it seem 
reasonable to forecast slightly over 3,000,000 
passengers for the whole of 1959, two-thirds of 
this number at Orly and one-third at Le Bourget. 
This estimate may be compared with the growth 
of activity since 1947 indicated by Table II. 

Both these two large international airports 
come under the Paris Airport Authority (Aéro- 
port de Paris). . 

Whereas in most West European countries, 
apart from Great Britain, airports are under 
mixed control by the State, municipalities, 
regions or cantons, and private interests, the 


practice in France is for airfield concessions to 
be in the hands of municipalities or chambers 
of commerce, very few minor fields still being 
retained by the State. The only exceptions are 


TABLE I1—-Post-War Development of Passenger 
Traffic at Orly and Le Bourget 


Number of passengers in thousands 


Year Orly Le Bourget Total 
1947 110 343 453 
1949 286 432 718 
1952 665 604 1269 
1954 1099 565 1664 
1956 1703 604 2307 
1958 1950 730 2680 


the Franco-Swiss aerodrome of Basle-Mulhouse 
and the Paris region. 

The latter comprises two large international 
aerodromes of Orly and Le Bourget as well as 
thirteen smaller aerodromes. These were made 
the responsibility of the Paris Airport Authority 
by the decree of October 24, 1945. The Autho- 
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are responsible for navigational safety at the 
airports. The Authority has to provide its own 
financial resources for operating and investment 
expenditure. Its operating balance sheet for 
several years, it is stated, has shown a notable 
excess of income over expenditure. It is, how- 
ever, true to say that the service of loans, 
amortisation, and heavy repairs are subsidised 
by the State to the extent of 50 per cent, 
corresponding to the help received by other 
forms of transport, a sum of 633 million francs 
being involved last year. Total investments 
from 1949 until the end of 1958 have amounted 
to 40,000 million francs, including 9000 million 
in 1958, and the further investment programme 
is costing 15,000 million francs during the 
current year. By 1965, Orly, where the principal 
expansion is taking place, will represent a capital 
investment of 75,000 million francs, equal to a 
large maritime port. 

The reasons for the extensions and unprove- 
ments mirrored in these figures are to be found 
both in the increasing traffic volume as well as 
the larger and faster aircraft, in particular jet 
airliner, which are coming on the scene—500 
large jet aircraft worth 1700 milliard francs, 
are said to have been ordered by twenty-five 
airliner companies—and from which a further 
large impetus to the number of travellers is 
expected 

If it is to continue adequately to serve the 
public, the Authority must regard the current 
expansion programme as part of a _ wider 
long-term plan. It is, for instance, obviously 
necessary to look many years ahead to make 
sure that the area required for the extension 

of an airfield will be 
available when the time 
‘ —, comes. 

Among the factors 
: which a long-term plan 
” ZY has to consider comes, 

- — Wr first and foremosi, an 

\ estimate of the number 
of people likely to make 
use of the facilities it 
\} is intended to create. 

y || From a number of con- 
fr siderations, it has been 

Y concluded that by 1962, 
f 4,500,000 passengers will 
use Orly and 1,500,000, 
Le Bourget. While all 
predictions of this nature 
become more and more 
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uncertain the farther 
one looks into the 
future, it is nevertheless 
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a9) considered likely that 


~ WORKSHOPS ius by 1975-80, Orly will 


A9 have 8,000,000 _pas- 
is sengers and Le Bourget 
Wh 4,000,000, making a 
ae total of some 12,000,000 
for the two principal 
Paris airports. 

One thing which, it is 
often thought, vitiates all 
possibilities of planning 
a long way ahead, is the 
rapidity of technical 
progress. Such an argu- 
_ — ment, however, is only 

partially correct. Where- 
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Fig. 1—Plan of Le Bourget airport there are 


rity was then set up as an autonomous national 
agency under the supervision of the Ministry of 
Public Works and Transport. Besides Le 
Bourget and Orly, Aéroport de Paris controls 
the international touring airfield at Toussus-le- 
Noble, the international heliport at Issy-les- 
Moulineaux (opened to commercial traffic on 
March 3, 1957), and the lesser facilities at 
Chavenay, Chelles, Creil, Coulommiers, Guyan- 
court, Lognes, Meaux, Mitry-Mory, Pontoise- 
Cormeilles, Persan-Beaumont, and Saint-Cyr- 
Ecole. It is managed by a board of twenty-two, 
assisted by a general manager, and employs 
approximately 1300 officials, together with a 
further 270 officials of civil servant status who 


astonishingly high speed, 
factors of 

an economic nature 

which exert a stabilising 
influence on actual practice. Basically it is the 
high cost of a large modern aircraft which 
determines the matter. In the case of a new 
design, the sums required for research and 
development are such that it is essential for a 
contractor to obtain a minimum number of 
orders before he can proceed beyond the draw- 
ing board stage. Airline companies thus have 
to commit themselves three to five years in 
advance of the aircraft becoming available for 
actual operational trial, and another ten to 
fifteen years will pass before the useful life of 
the aircraft is over. With the present coming 
into service of large jet airliners, the implication 
is that the large and very expensive runways 
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which these machines need will continue to be 
required for at least another fifteen to twenty 
years. It may well be that some time before 
then. vertical take-off will have become com- 
mercially practicable, when aeroplanes for this 
mode of operation will not require extensive 
runways any longer The Paris Airport 
Authority considers, however, that even with 
such aircraft, large airfields will still be required 
so as to afford an adequate measure of safety 
during the transition from vertical to horizontal! 
Might and vice versa. 

Provision has therefore to be made for expand- 
ing the airports, principally that of Orly where, 
by contrast with Le Bourget, substantial expan- 
sion is still possible. Orly, which now covers 
an area of 765 ha, equal to that of the Bois 


de Boulogne, will in 1965 occupy 1800 ha, 
the same as all the left-bank quarters 


of Paris combined. By 1980, a—so far hypo- 
thetical—airport would require 3000 ha. 

Many people think that the further develop- 
ment of Orly will lead to an irreconcilable clash 
of interests if simultaneously the suburbs con- 
tinue to advance. Would it not be desirable 
from the town planning point of view to stop 
short at Orly, and resume farther out the con- 
struction of any further facilities required ? 
Several reasons militate against such a decision. 

First, there is the fact that the popularity of 
an air route depends on the maintenance of a 
minimum door-to-door transit time, as opposed 
to the pure flying time. This is particularly true 
in the case of short and medium distances, 
while with long flights it counts for much less, 
if it does at all. Examples when an airport is 
too far away, in terms of time, from the centre 
which it serves, are Milan-Malpensa, London 
Airport and Chicago-O’Hare. The latter air- 
port, because it ts 26km from the city centre, is 
far less popular than the older, less safe, and in 
other respects less convenient, airport of Midway 
which ts only about I5km away. Besides the 
convenience to the passengers and employees of 
speedy and efficient connections, the siting of 
an airport has an important bearing on the 
overall cost of operation of airlines. In the 
case of an airport like Orly, it can be shown that 
every additional kilometre from the centre 
adds 200 million francs to the annual operating 
costs. This means that an increase of 10km 
involves additional expenditure equal to the 
whole of the interest on capital, in other words, 
the airport has become twice as expensive 

At present the short-term objective is to cater 
for a peak traffic of 2000-3000 passengers per 





THE ENGINEER 


hour, 40 to 50 per cent of whom may be ex- 
pected to use their own cars. From the point 
of rapid connections with Paris, both Le 
Bourget (13km from Notre Dame) and Orly 
(14km from Notre Dame) are conveniently 
placed, no point in the Parisian area being at 
present, under normal conditions of road traffic, 
farther than thirty-five minutes’ driving time 
from either airport. The opening of the Auto- 
route du Sud spur next year and that of the 
Autoroute du Nord in 1963 will mean that Le 
Bourget can be reached from the Etoile or 
Gare du Nord in twenty-five minutes, and 
Orly from the Place de la Concorde in the same 
time. 

From these remarks it will be seen that the 
Authority envisages the future to be mainly 
with road transport with its high degree of 
flexibility. Experience, at Brussels-Melsbroek, 
has shown that rail transport does not enjoy 
the same degree of popularity except with those 
people—mainly employees—who after reaching 
the railway terminus continue their journey by 
one or other of the suburban trains, or less 
frequently by main line train. Studies made by 
the S.N.C.F. in 1946 showed, however, that it 
would be feasible, if necessary, to connect Orly 
by rail with the Gare d’Orsay, and the stations 
Montparnasse and Austerlitz. Modern signal- 
ling would render possible a sufficient train 
frequency. While che cost of a rail connection 
would be high, it would considerably assist 
about half of the 15,000 employees at the air- 
port, as well as a certain proportion of passengers 
and visitors. An overall gain in transit time of 
five minutes might, on average, be expected, com- 
pared with road travel. While this would be 
lost again if a change had to be made, there 
would still remain a greater degree of punctuality 
and complete independence of conditions of 
road saturation. 

A reason for maintaining both Orly and Le 
Bourget in operation and making both suitable 
for jets is that either can frequently act as a 
diversionary aerodrome for the other. Weather 
surveys have shown that on most occasions of 
poor visibility, at least one or the other airfield 
is free from fog. 

When an aircraft approaches a busy airport 
it frequently happens that it cannot land imme- 
diately but has to hold in a stack. This 
means that it enters an elongated waiting circuit, 
marked by radio beacons, at a level assigned to 
it, which must be 300m in barometric measure- 
ment above the highest aircraft ahead of it in 
the queue. Maintaining a mutual height differ- 
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ence of this amount, all the aircraft circle until 
the lowest receives the signal to land and turns 
off towards the runway. The others then descend. 
each by 300m, and continue circling at their 
new height 

In the case of Orly and Le Bourget, each of 
these aerodromes has four waiting zones. Le 
Bourget has two to the east and two to the 
north, used respectively in connection with the 
east-west and the north-south runway. Near 
Orly, the waiting zones are situated to the north- 
east, south-east, south-west, and west, and are 
used in conjunction with the east-west runway 
which may be approached from either east or 
west. Flying is forbidden over Paris itself, as 
well as being restricted over large areas to the 
east of the military field at Creil and to the 
south-west of the testing aerodrome of Brétigny 
Both the latter airspaces have ceilings rising in 
height in the direction away from the aerodrome, 
below which airliners must not descend. The 
airport waiting zones must therefore be kept 
well separated from the restricted air spaces. 
At the same time, they must not overlap one 
another. In order to make independent opera- 
tion possible it is laid down that runways for 
use in bad weather on neighbouring aerodromes 
must be at least 65km apart if in line, or 25km 
if parallel to each other. Only the latter require- 
ment is fulfilled by Orly and Le Bourget. so that 
the north-south runways can only be used in 
good visibility. This preference for the east- 
west runways of both airfields, together with 
the tendency of the prevailing winds for that 
direction, has been the deciding argument in 
favour of extending those runways in order to 
make them suitable for jet aircraft. 

While modern aircraft make it necessary to 
build expensive runways— they now cost between 
500,000 francs and 1,000,000 francs per metre, 
depending upon the ancillary equipment—the 
high speed of the airliners makes them much 
less sensitive to lateral winds during take-off or 
landing. It proved possible to increase the 
admissible cross-wind velocity from 7m_ per 
second to 9m per second and later still to 12m 
per second. In these circumstances one can 
make do with a single runway in the direction 
of the prevailing winds (or two parallel runways. 
for simultaneous landings and take-offs of 
different aircraft). But in order to avoid having 
to land in a strong cross-wind when visibility 
is poor, it is usual to have another set of runways 
in a different direction. 

This plan is also followed at Orly, where, 
however, three runways in the principal directions 
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Fig. 2—Plan of Orly showing extension work now in progress and 
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the overall development plan 
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Fig. 3—Aerial view of Orly looking towards the north. 
This road has been diverted near the airfield. 


of the Route Nationale No. 7 (left of centre). 


ENGINEER 


THE 


The area of the existing airport is to the right 
The new 


road passes under the Terminal Building and under the extension of the east-west runway (being con- 


structed). 


are eventually to be provided, the two oute! 
ones being intended for simultaneous landings 
even in bad visibility should this become tech- 
nically feasible. 


Le BOURGET 

The principal facilities at the Le Bourget 
aerodrome (Fig. 1) include the terminal building, 
dating from 1935-37 and now in process of 
reconstruction, together with a parking area 
of 16 ha. There are twelve hangars with 
an aggregate floor space of 40,000 square 
metres. One of these is of a design to be des- 
cribed in greater detail below, in connection 
with Orly. Another similar, but larger, is 
planned. It possesses a sloping cantilever roof 
equipped on the 150m-long open side with 
15m-high automatic sliding doors. The hangar 
space is adequate for three DC-8 or Boeing 
‘* 707 °° airliners. 

There are at present two runways, both 60m 
wide; these are the 2395m-long north-south 
runway and the 1963m-long east-west runway. 
An additional east-west runway is to be com- 
pleted next year so as to make possible the 
diversion to Le Bourget of jet airliners in case 
of fog at Orly. This new runway will be 3000m 
long and 45m wide. Besides the main runways 
there is a system of taxying runways with a 
total length of 6-Skm. 

The control tower is equipped with electronic 
navigational aids including I.L.S.-3, G.C.A., 
Quadradar, and radiogoniometer, and receives 
by television the radar image from the Northern 


Region Control Centre at Athis-Mons, near 
Orly Airport. 
Industrial installations include the aircraft 


repair and maintenance shops of S.E.C.A., and 
the assembly and testing plant of Sud-Aviation 
where the * Alouette”’ helicopter is manufac- 
tured. Mention may also be made of the 
exhibition buildings of the Union Syndicale des 
Industries Aéronautiques (U.S.I.Ae.) where the 
Salon International de l’Aeronautique has been 
held since 1951. 

Le Bourget is used by some forty airline 
companies of fifteen nations, and was the first 
French airport to be used by jet airliners, begin- 
ning with the putting into service by Aeroflot 
of the TU-104 in August, 1958, and the 
Boeing ‘* 707° by P.A.A. in October of the 
same year. 

Additions which are being made to the navi- 
gational facilities include landing radar, V.O.R.., 


A branch of the Autoroute du Sud will also reach the airport (top left) 


and a multi-frequency radiogoniometer. Con- 
structional work in progress covers improve- 
ments to the terminal buildings, such as a new 
waiting hall, covered approaches which will 
allow passengers to board their aircraft directly, 
and service facilities in the car park 


ORLY 


Established rather later than Le Bourget, the 
aerodrome of Orly was used as a military field 
during 1914-18. Of considerable interest at 
the time of their construction in 1921 were the 
two airship hangars by Freyssinet, with para- 
bolic vaults 60m high and covering an area of 
27,000 square metres. In the inter-war years, 
Orly was used as a training centre by the Naval 
Air Arm and by flying clubs. Employed by the 
Germans during World War II as a military 
aerodrome, it was destroyed by bombing, then 
reconstructed for Allied use, and reverted to 
civil control only towards the end of 1946 
In Fig. 2 may be seen the present layout and 
the substantial plans for extensions which exist, 
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some of them now in process of being carried 
out, while Fig. 3 represents an aerial view of 
the current state of the airport Ine overal! 
plan was officially approved in 1952. 

The principal runways are the 2120m-long 
east-west runway, built in 1947-48, the 2400m 
long north-south runway, dating from 1952-53, 
and a second north-south runway 1865m long 
all of them 60m in width. They are connected 
with the parking areas and hangars by 12km 
of taxiways Aircraft parking areas total 
12 ha in front of the terminal building 
and I1 ha outside the hangars which are 
situated at the northern end of the aerodrome 


The hangars extend for approximately Ikm 
and cover about 80,000 square metres, with 
adjoining workshops and stores. They are 


used for long-distance airliners operated by Ait 
France, the krench T.A.1., and the United States 
T.W.A. companies 

Three of the hangars, “* N.1,” * N.2,” and 
* N.S,” are the largest of their kind in Europe 
They are cantilever designs which avoid the use 
of any internal columns, and have frontages of 
216m, 162m, and 150m respectively. Between 
them, they cover an area of 26,000 square metres 
their construction required about 1500 tonnes 
of structural steel. While hangars “* N.1”’ and 
**N.2” have been in service since 1954, “* NS” 
came into use in September of last year. Like 
the others, it has a depth of 54m and a clear 
height under the front of 15m. Its unencumbered 
internal area is 8000 square metres sufficient for 
three Boeing ** 707°” or four “ Caravelle” 
aircraft at a time. The steel weight amounts 
to 485 tonnes; in addition 150 tonnes were 
employed in the construction of the doors. The 
latter, of which there are six, are each powered 
by a 3-5 h.p. motor which is started and kept 
in Operation by pressing on a push-button in 
the direction in which it is desired the door 
should move. When the button is released the 
door stops. Contact levers fitted at the top 
automatically change the motor over to slow 
speed when the door is about to close, and finally 
stop it. Our illustration (Fig. 4) shows the 
interior. 

This hangar design has been adopted as a 
standard and, as has been mentioned, is also in 
use at Le Bourget. 

An even larger hangar based on the same design 
was begun last November and is due for com- 
pletion next year (Fig. 5). It will be 300m 
along the frontage, with a full depth of 52m, 
including a cantilever portion of 40m, and will 
be 15m high under the door guide beam. As 
the illustration shows, the roof rests on lattice 
girders of which there are ten. Each girder is 
supported by a system comprising a stanchion 
and a tie, which together weigh 38 tonnes. 
The total steel weight of the hangar is 1000 
tonnes, of which the cantilever framework 
accounts for 620 tonnes There will be 





Fig. 4—1Interior of hangar N.5 at Orly 
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Fig. 5—Part of the framework for the 300m-long hangar N.6 


six sets of two doors weighing 30 tonnes cach 
Heating will be partly by radiation and partly 
by a curtain of hot air at the doors ; the two 
systems acting together will be able to maintain 
12 deg. Cent. when the external temperature 
1S 7 deg. Cent The interior will be illumin- 
ated by means of 288 400W fluorescent lamps. 
from fire will be given by twelve 
twelve foam extinguisher stations. 
each main girder in case of fire 
will be surrounded by a water curtain of 
i125 cubic metres per minute which will serve 
to cool it and prevent the fire from spreading 
a floor space of 15,600 
square metres of which 12,000 square metres 
are under the cantilever section of the roof, 
sufficient space being obtained for six Boeing 
“707s or eight * Caravelles.” It will be 
surrounded on three sides by annexes with an 
additional area of 33,000 square metres, equal 
to one-third of the total floor space of the future 
annexes will house 
well as 


Protection 
CQO 
In addition 


and 


The hangar covers 


terminal building These 
important technical installations as 
canteens, cold storage chambers, a garage, and 
other facilities 

The work, which is costing 3 milliard francs, 
is being carried out among others by the follow- 
ing main Entreprise Labalette 
(slabs and ducting for hot air curtain) ; Com- 
pagnie Frangaise d’Entreprise (C.F.E.) (foun- 
dations and steel frames) ; Entreprise E.C.L. 
(Electrification, Charpente, Levage), doors ; 
Acieroid, roof cover 


RoapD WorRKS AND BRIDGES 


contractors 


In view of the importance which road trans- 
port has for the efficient operation of the airport 
of Orly it is not surprising that a major part 
of the extension work is concerned with road 
construction. In addition to traffic to and 
from the airport there was the problem of 
through traffic crossing areas into which run- 
ways were to be extended. The road concerned 
Route Nationale No. 7 from Paris 
Porte d'Italie to Fontainebleau This road 
formerly passed in an approximately straight 
line immediately to the west of the old airport 
area The course of the River Seine rendering 
impossible an eastward extension, and with 
built-up areas to north and south, all future 
development at Orly must, of necessity, take 
place towards the west. It was not possible, 


however, both for 
additional mileage involved, to divert the R.N 
the overall Orly 


to avoid the whole area of 

project Therefore, a decision taken to 
divert the R.N.7 slightly to make it skirt the 
hangars in the northern part of the airfield, and 
to continue it in a cutting across the airfield, 
with fly-over Structures for the main runway 
extension, aircraft taxying and parking areas, 
arid service roads. The terminal building 
is placed astride over the road so that a covered 
underneath for the arriving 
while a large esplanade 
also crossed under- 
a Cal park 


is the 


was 


new 


area is obtained 
and departing coaches 
in front of the building 


th by the road—-will be used as 


nea 


reasons of expense and of 


The R.N.7 into service on 
September |. 

In addition to the R.N.7, the airport will be 
reached by a spur from the Autoroute du Sud 
That motorway, when completed in June, 1960, 
will pass first to the west of the farthest exten- 
sion envisaged, some 3-5km west of the Ter- 
minal. It will then split into two. branches, 
one joining the R.N.20 just in front of Long 
Jumeau, the other, the R.N.7, immediately 
after Corbeil. The autoroute spur to Orly will, 
for the last 1600m, follow the R.N.7 which it 
will straddle, with one of its carriageways on 
each side of that road. 

Earth movements of about 1,200,000 cubic 
metres were involved in the Orly road scheme. 
The work involved the laying of a 3km-long 
drainage conduit at a depth of 12m to 17m. 


diversion came 


Fig. 6 
du Sud 1600m from the 


background 


over the R.N.7 about 


Bridge No. 10 taking one of the two carriageways of the Autorouie 
Air Terminal, seen ia tie 
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This was done in 1955, before the beginning oi 
the main excavations. Later, a drain of 400mm 
diameter and another of 200mm diameter were 
placed along the R.N.7 as well as conduits for 
post office and three 15kV power cables. A 
total of 20,000 square metres of concrete road 
surface and 80,000 square metres of black top 
were placed. 

The length of the R.N.7 deviation amounts 
to 4100m, replacing 3850m which is now closed 
to traffic. The new road is 14m wide but can, 
if necessary, be widened to 17:5m. The auto- 
route carriageways on either side have a width 
of 7m. A separate cycle track has been provided, 
with two tunnels, approximately 40m long and 
3-5m wide, to avoid cyclists crossing the main 
road. 

Besides three bridges over the railway line 
between Massy-Palaiseau and Valenton (two 
for the Autoroute, one for the R.N.7), a number 
of other bridge and fly-over structures had to 
be carried out, the most interesting perhaps 
being the strongly curved * P.10”’ carrying the 
return autoroute carriageway over the R.N.7. 
[his prestressed concrete bridge has a central 
span of 53-4m and two side spans of 38-5m 
each (Fig. 6). Essentially it is a box structure 
with central web, with comparatively thin walls, 
resting on two axial supports. 

Proceeding in a direction towards the airport 
the road then dips so as to allow for the future 
construction of a fly-over for the projected 
Runway 7. Passing under a bridge carrying 
a Service road, one arrives at the esplanade and 
terminal building under which the road passes 
(Fig. 7). The bridge structure supporting the 
building has to carry columns forming concen- 
trated load of about 500 tonnes. It has a 
central span of 20m and two side spans of 16-8m 
resting on rectangular supports measuring 
Im» 1-S5m. The main girders are 3m high. 

Immediately to the south of the Terminal is 
the principal aircraft parking area, followed by 
a bridge carrying a taxiway and another for a 
service road 

\fter this comes the 300m-long fly-over for 
the main east-west run- 
way, Which, as has been 
mentioned, is being 
extended to 3300m. The 
width of the runway is 
60m, but in addition, two 
safety verges of 120m 
width had to be pro- 
vided, one on either side 
The design allows for the 
landing impact of air- 
craft weighing up to 250 
tonnes and has_ two 
spans, one of 16m for a 
Service road and one of 
23-Sm for the R.N.7. 
The deck is of pre- 
stressed concrete, and the 
1-6m high main girders 
are spaced at intervals 
of 3-Sm. 

rhe total quantity of 
concrete involved in the 
construction of these 
bridges was 40,000 cubic 
metres, and 3500 tonnes 
of reinforcements were 
used (for comparison, 
one may recall that the 
C.N.LT. building — re- 
quired 37,100 — cubic 
metres of concrete and 
3300 tonnes of steel) 
The total bridge surface 
of 36,000 square metres 
Is approximately twice 
that of the Tancarville 
Bridge. 

Paralumes.—A_ rapid 
change in brightness 
when entering or leaving 
tunnels causes discom- 
fort to the drivers of cars 
and introduces a serious 
danger of accidents. 
The matter may be alle- 
viated either by reduc- 
ing the difference in 
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Fig. 7—Terminal building and car park seen from the north. 
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The R.N.7 passes underneath ** Paralume 


Structures at the ends of the tunnel sections, one of which is illustrated, to prevent drivers being dazzled 


illumination by installing a high level of artificial 
illumination in the tunnel, or decreasing the 
rate of change at the entrance and exit. It being 
considered too expensive to operate continuously 
a sufficiently strong lighting installation, the 
method decided on at Orly was to combine a 
system of sunblinds at the tunnels with artificial 
lighting inside which could be adjusted in relation 
with the amount of daylight at any particular 
moment 

The sunblinds, or * paralumes ” (Fig. 7), are 
made of strips of aluminium resting on pre- 
stressed concrete supports. These strips are 
placed with their length horizontal but sloping 
in the direction at right angles in such a way 
that direct sunlight is kept off the road. ** Para- 
lumes ** have been constructed at each end of the 
two main tunnels and the taxiway fly-over to 
the south of the terminal building. The total 
area covered is 12,500 square metres, involving 
33,000 square metres of metal strip. 

The lighting inside the tunnels is designed to 
give an illumination of 500 lux, if the exterior 
illumination exceeds 30,000 lux. If the daylight 
is less than this, the internal lighting can be 
reduced. The light fittings are arranged in 
four groups which can be individually cut in or 
out by photocells. 

Surface sections of the roads are lit by a total 
of about 300 fluorescent fittings mounted on 
12m high pylons. 

Cladding of Tunnels.—-\n order to improve 
further the driving comfort and safety inside 
the tunnels, the walls have been clad with slabs 
angled so as to avoid glare from headlights or 
road lamps. The slabs are 4cm thick and are 
faced with a 4mm thick layer of coloured 
aluminous cement. 

Soundproofing.—The high degree of reverbera- 
tion characteristic of tunnels would be very 
disturbing in the coach station under the terminal. 
It was decided to soundproof the ceiling so as to 
eliminate the reflection of noise from it: the 
result is the same as if the noise were produced 
in a space between high vertical walls. This 
object was achieved by installing underneath the 
ceiling a large number of resonant elements 
tuned to different selected frequencies. Some 
60.000 elements made of plastic were used ; 
they are supported on 5600 beams fixed to the 
intrados of the tunnel under the esplanade, 
terminal and aircraft parking area. 

Ventilation.—The length of tunnel not being 
very large, it might perhaps be considered that 
natural ventilation should suffice. Attention 


had to be paid, however, to the occurrence of 
heavy traffic peaks and the possibility of traffic 


becoming blocked inside the tunnel. Accord- 
ingly, forced ventilation was decided on, on the 
basis of a maximum of 5000 vehicles per hour, 
of which 15 per cent would be heavy types. The 
maximum permissible concentration of carbon 
monoxide was set at 4/10,000, while the threshold 
of opacity is usually assumed to be about 
2-5/10,000 The ventilation system is semi- 
transverse, fresh air being blown into the tunnel 
at a number of points along its length, while 
exhaust air escapes from the ends 

Each of the two tunnel passages has four 
ventilating stations equipped with fans of 1-65m 
diameter driven by 22 h.p., 950 r.p.m. motors 
Air is drawn in through grilles of 18 square 
metres total and 6 square metres effective area, 
and delivered by the fans into parallel ventilating 
ducts, at a maximum rate of 35 cubic metres per 
second per station, or 140 cubic metres per 
second for the whole of each tunnel. The air 
volume can be adjusted from a central control 


post equipped with carbon monoxide and 
opacity indicators. 
Signalling.—Three-colour light signals are 


spaced in the tunnel along each carriageway 
These are normally green, but if an incident 
occurs then the lights change to yellow, imposing 
a 30km per hour speed limit, or to red. In the 
middle of the tunnel and at a distance of 100m 
towards either side, are parking strips equipped 
with a signal control button, police telephone, 
and two fire extinguishers. 

Terminal Buildings.—\n_ 1948, the North 
Terminal was constructed as a_ temporary 
measure. It is used mainly by T.A.I. and Air 
Algérie, as well as sixteen foreign airlines, and 
handles some 1500 passengers per day 

In 1954, the present main terminal came into 
use. This building was envisaged to form part 
of a larger structure, viz., the one now under 
construction. The present building is a metal 
structure and was completed in nine months. 
ample use being made of prefabrication. Thus, 
the fagades consist of panels which were fixed 
by thirty workmen in a month. Used by Air 
France, the terminal has a daily capacity of 
4000 passengers. 

The new main terminal building will occupy 
an area of approximately 200m by 60m and will 
be placed symmetrically with regard to the road 
which passes through the basement. Two wings 
each 200m long will extend on either side in 
such a way that aircraft can be parked along a 
total of 600m of the southern frontage as well 
as laterally, and along the northern side of each 
wing. 

Besides the terminal itself, the building will 
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house the technical services (control tower and 
ancillary services), airline companies’ offices and 
various public services. Passengers will register 
for flight on the ground floor, where there will 
also be the luggage delivery and main customs 
control. On the first floor, passport control 
and customs control of hand luggage will take 
place, and there will be shops for passengers’ 
use 

At some future date it is planned to construct 
an additional covered approach way some 200m 
to the south and parallel to the main frontage. 
This could be connected with the terminal by an 
underground moving staircase. 

When the present work is completed in 1960, 
the terminal building will have two basement 
levels and five upper storeys, representing a 
gross area of 124,000 square metres. It is a 
steel frame structure with concrete floors, and 
resting on the reinforced concrete basements. 

Freight Terminal.—Originally it was envisaged 
that freight should also be dealt with in the 
main terminal, but eventually it was decided 
that a separate building would offer more 
adequate space and be more convenient. At 
first, some 12,000 square metres will be provided 
at ground level, with an extension to 30,000 
square metres later 

Parking.—The forecourt to the north of the 
terminal will accommodate 500 cars, while there 
will be additional parking spaces on either side 
for a total of about 3000 cars. 

Thermal Power Station.—Orly has its own 
power station which was completed recently. 
It is equipped with steam turbines, the waste 
heat being employed to supply hot water to the 
buildings of the central section of the airport 


World Trade Exhibition Centre 

Next January, the “* Permindex ”* (Permanent 
Industrial Exhibition) will open in’ Rome 
Inis exhibition is based upon a novel concept, 
namely, that of offering a permanent show place 
to manufacturers from all over the world 
An important aspect of Permindex is stated to be 
the grouping of exhibits into industrial and 
product categories instead of according to 
country of origin. Thus, the buyer of carpets, 
or domestic appliances, or agricultural imple- 
ments, will be able to make a comparative survey 
of the latest trends in the world production of 
the goods he # interested in without having to 
spend a great deal of time and effort in weeks of 
travelling. It is anticipated that every con- 
ceivable variety of industrial product, both 
consumer and capital goods, will be displayed at 
Permindex 

Comprehensive services to exhibitors and 
buyers include expert advice on marketing, sales 
promotion and trade problems, the world-wide 
circulation of monthly information bulletins and 
six-monthly directory catalogues in four lan- 
guages, international photographic services, 
interpreters, multi-lingual guides, hostesses, 
information centres, and full technical advice and 
assistance in the designing and erection of 
stands. Organised by the World Trade Centre, 
an Italian subsidiary of the Swiss Permindex 
Company, the exhibition occupies four buildings, 
totalling nearly 1,000,000 square feet of floor 
space, surrounding the Piazza Italia in the 
modern district of E.U.R. (Exposizone Univer- 
sale di Roma) on the outskirts of Rome, close 
to the proposed centre of Italian Government 
and adjoining the sites of the 1960 Olympic 
Games. The exhibition buildings comprise 126 
halls ranging in height from 20ft to 40ft. Goods 
will be arranged in fifteen main categories with 
more than 250 planned groups incorporating 
2500 floor exhibits. In conjunction with the 
exhibition, it is intended to promote many 
international conferences and conventions. These 
will be staged in the adjoining Congress Palace, 
where there is accommodation for over 5000 
people. Sited on the main road to Naples and 
the coast and served by a special subway exten- 
sion, the exhibition can be reached from the 
centre of Rome in a matter of minutes and is 
directly connected with the city’s international! 
airports, Ciampino and Fiumicino. 
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** Shapes in Shells ” 


The French engineer, Rene Sarger, recently 
delivered a lecture in London (the lecture was 
organised by the Cement and Concrete Associa- 
tion) on his structural designs. Structures with 
wich he has been associated and which have 
been described in THE ENGINEER include the 
French pavilion at the Brussels Exhibition, and 
the water tower at Caen. The examples we 
have selected here are, RIGHT, a covered market 
at Royan, reminiscent of one of Candela's designs, 
and LEFT, a model, also for a covered market at 
Nanterre, in which the shells are cantilevered 





out at the circumference 

























The two LOWER views show the church at 
Royan, which is built in concrete. The churcn is 
elliptical in plan. The saddle-shaped roof is 
supported from the external walls of the build- 
ing, which are a series of vertical V-shaped 
elements, the spaces between them filled by 
glazing. Twelve elements make up each side 
with one larger one at each end ; the three at 
the east end form the bell tower, the centre 
one rising to a height of 213ft. Each is approxi- 
mately 4in thick and the average height is 100ft 
The two galleries form stiffening diaphragms 
Further wind bracing is provided by the organ 
loft which forms a portal over the main entrance, 
and the St. Andrews Cross of tensioned steel 
above the altar, which links the two curved walls 
of the building while at the same time making 
a symbolic decoration in front of the apse. But- 
tresses at the base of each unit were put to 
architectural use to provide aisles within the 
building 
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Progress of the 


INCE the announcement in June, 1956, 

that the liner to replace the “Ile de 
France’ was to be built by the Chantiers 
de l’Atlantique Penhoét Loire for the Com- 
pagnie Generale Transatlantique, and the 
laying of the keel in October, 1957, con- 
siderable progress has been made in the 


construction of the vessel. 

Tne liner has an overall length of 1035ft 
and a breadth of 109ft and is designed to carry 
500 first-class and 1500 tourist-class passengers 
on the Havre-Southampton—-New York service 





Prefabricated bow section being placed in position 


of the owners at a speed of about 31 knots to 
complete the crossing in five days. To. achieve 
this economically, every endeavour has been 
made to reduce hull weight by the extensive use 
of welding and the adoption of light alloy 
construction for a considerable part of the 
superstructures. These savings, together with an 
anticipated reduction in fuel consumption due 
to advances in machinery design, and in associa- 
tion with extensive model testing in the experi- 
mental tank of the French Navy in Paris, has 
enabled a hull form to be produced which can 
be driven at the service speed of 31 knots with 
machinery developing 160,000 s.h.p. 

Propulsion is by four sets of single reduction 
geared C.E.M.-Parsons turbines each consisting 
of h.p., two m.p. and |.p. turbines, of which the 
h.p. turbine has impulse-reaction blading and 
the remainder have reaction blading. The 
turbine speeds are respectively 3136, 2837 and 
2292 r.p.m. and that of the outward turning 
19ft diameter propellers is 165 r.p.m. Steam will 
be supplied by eight Penhoét controlled super- 
heat pressurised oil-fired water-tube boilers at 
a pressure of 925lb per square inch and a 
temperature of 895 deg. Fah. This compares 
with the twenty-nine boilers installed in the 
“Normandie” and producing steam at 400 Ib 
per square inch and 660 deg. Fah. The instal- 
lation includes a Weir regenerative system, 
distilling and water conditioning plants and at 
8000 tons weighs 3000 tons less than the machinery, 
of the same power, built for “* Normandie.” 

We recently paid a visit to the yard of the 
Chantiers de lAtlantique Penhoét Loire at 
St. Nazaire to see the progress made to date. 
The use of large prefabricated sections weighing 
up to 70 tons each has enabled assembly to be 
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Liner “ France” 


rapid so that the main hull is practically com- 
plete to the upper promenade deck, and work 
is going forward with the erection of the alu- 
minium alloy superstructures. Our illustration 
shows the bulbous forefoot and also a_pre- 
fabricated bow section being placed in position. 
Despite the amount of welding it was noted 
that several seams of shell plating were riveted 
as were the seams of a number of the main 
decks. A tour on board revealed the amount 
of internal work which is proceeding simul- 
taneously with the construction of the hull 
proper. Turbines and boilers are being installed, 
and it was noted that a considerable amount of 
piping had been fitted, including the fire main 
which was actually in service. Ventilation 
trunking was installed and lagging of both bulk- 
heads and trunking was well forward, while 
work was proceeding with the laying of cable 
runs and the laying of ground bars for cabin 
and divisional bulkheads. The absence of 
external scaffolding enabled the fine lines of the 
hull form, believed to have a block coefficient 
of about 0-55, to be seen, and also the work 
preparatory to the installation of the forward 
and aft sets of Denny-Brown stabilising gear. 
Another point of interest was the fitting of 
shaft brackets and the adoption of short 
bossings in association with open tail shafts, 
which it is considered will help to solve cavita- 
tion and vibration problems. 

According to Lloyd’s Register of Shipping, 
the “* France’ will have a gross tonnage esti- 
mated at 56,000, while the owners estimate that 
the ship will have a displacement of 55,000 
tons. It is planned to launch the “ France” on 
May I1 of next year and it is expected that the 
launching weight, based on current progress, 
will total 35,000 tons. 


Disposal of Radioactive Waste 


Over 200 experts from twenty-nine countries 
will take part in thescientific conference on the dis- 
posal of radioactive waste to be held in Monaco 
from November 16 to 21. The Conference is 
being organised by the International Atomic 
Energy Agency (1.A.E.A.) and is also sponsored 
by the United Nations Educational, Scientific 
and Cultural Organisation (U.N.E.S.C.O.), 
and the Food and Agricultural Organisation 
(F.A.O.). Representatives of the World Health 
Organisation (W.H.O.) and World Meteoro- 
logical Organisation (W.M.O.) will also attend. 
Up to now abstracts of some seventy papers 
have been received, covering the main scientific 
aspects of waste disposal including a number of 
associated technical, administrative and legal 
problems. Radioactive wastes are generally 
classified as being of high, intermediate or 
low activity. They originate from a number of 
processes of nuclear technology. Treatment of 
ores, mainly uranium, produces considerable 
quantities of low level waste, such as wash 
waters, waste solids and process liquids. Reactor 
operations may give rise to radioactivity in the 
water used as coolant, as a result of impurities 
originally present in the water supply, of cor- 
rosion, or of certain mechanical failures within 
the reactor. Either the contaminated water or 
devices used for its purification, such as ion 
exchangers and filters, will become waste that 
must be disposed of. In addition, spent reactor 
fuel which for some reason is not being re- 
processed will constitute a high-activity waste 
material. The first stages of the chemical 
treatment of irradiated nuclear fuel, intended in 
the first place for the extraction of plutonium, 
lead to the formation of most of the high activity 
waste material. This material is highly con- 
centrated, but some intermediate and low level 
wastes also occur in the treatment of used fuel 
elements. A large variety of waste materials 
almost exclusively of intermediate or low level 
activity, result from industrial, medical and 
scientific uses of radio-isotopes. 

The first questions to be answered before 
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choosing any methods for the disposal of waste 
concern amount of radiation which is acceptable 
for both those immediately dealing with the 
material and the population at large; the 
characteristics of the radioactive waste under 
consideration, such as concentration, total 
quantity, isotopic composition and chemical 
nature ; and the physical, chemical and _ bio- 
logical nature of the environment in which 
waste material may accrue and in which it is 
to be disposed. These factors have to be 
considered in combination. 

Dispersal in the atmosphere or dilution in 
rivers or in the sea is being carricd out on the 
assumption that waste of low concentration and 
usually also low activity will be further dispersed 
until completely insignificant and absolutely 
harmless. A multitude of problems is involved, 
since radioactive waste is not necessarily being 
diluted proportionally. Depending on its own 
nature and that of the environment it may even 
reconcentrate through physical or chemical 
interaction to be taken up by organisms and 
thus eventually get into man’s food chain. 
Present disposals of packaged wastes into the 
sea have to be viewed as belonging to this 
second category since the quantities of radio- 
activity involved are very small and the packag- 
ing is provided for other reasons than any 
attempt at permanent isolation. 

One of the functions of I.A.E.A. is, accord- 
ing to its Statute, to “establish or adopt in 
consultation and where appropriate in colla- 
boration with the competent organs of the 
United Nations and with the specialised agencies 
concerned, standards of safety for protection 
of health and minimisation of danger to life and 
property.” From the beginning, the Agency 
has considered the problems to be solved and 
the dangers to be met to be world-wide in scope 
requiring action by aa international body. 

In 1958, the United Nations Conference on 
the Law of the Sea unanimously proposed a 
new article in the International Law Commis- 
sion’s Report, to the effect that every state 
should take measures to prevent pollution of the 

eas from dumping of radioactive wastes, tak- 
ing into account any standards and regulations 
which may be formulated by the competent 
international organisations ; and that all states 
should co-operate with the competent inter- 
national organisations in taking measures for 
the prevention of pollution of the seas or air 
space above, resulting from any activities with 
radioactive materials or other harmful agents. 

Finally, the existing Article 48 of the Articles 
concerning the Law of the Sea, to be submitted 
to the U.N. General Assembly by the Inter- 
national Law Commission was amended to 
include the following passage: “...that the 
1.A.E.A. in consultation with existing groups 
and established organs having acknowledged 
competence in the field of radiological protec- 
tion, should pursue whatever action is necessary 
to assist States in controlling the discharge or 
release of radioactive materials to the sea, 
promulgating standards, and in drawing up 
internationally acceptable regulations to prevent 
pollution of the sea by radioactive materials in 
amounts which would adversely affect man and 
his marine resources.” 

One of the first steps taken by I.A.E.A. for 
the implementation of this essential part of its 
programme was the setting up of an ad ho« 
panel on Radioactive Waste Disposal in the 
Sea in October, 1958. It has been working 
since under the chairmanship of Mr. Harry 
Brynielsson and included experts from Canada, 
Czechoslovakia, France, India, Japan, Nether- 
lands, Sweden, U.K. and the U.S.A. Repre- 
sentatives from F.A.O., U.N., U.N.E.S.C.O 
and W.H.O. have taken part in its activities 

The purpose of the panel's work is to formu- 
late recommendations which could serve as a 
basis of international agreement to ensure that 
any disposals or radioactive wastes into the 
sea involve no unacceptable degree of hazard 
to man. In all questions relating to waste 
disposal I.A.E.A. is keeping close contact with 
the International Commission on Radiological 

Protection (1.C.R.P.) and the United Nations 
Scientific Committee on the Effects of Atomic 
Radiation (U.N.S.C.E.A.R.). 
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The American Scene 


Revolution in Packaging 


This month, the manufacturers of the 
complex machines used to package food, 
cigarettes, toys and medicines are exhibit- 
ing some of their wares at the Coliseum in 
New York City. The Packaging Machinery 
Manufacturers’ Institute expects no fewer 
than 20,000 visitors, who are some 
remarkably ingenious gadgets, such as the 
new “* Advanced Bagmaster ” developed for 
the potato chip industry by the Wright 
Machinery Company, a division of Sperry 
Rand. Sheet cellophane feeds automatic- 
ally into this device, which forms the bag, 
fills it with a precise number of chips, seals 
and delivers it ready for market~ all at the 
rate of fifty bags per minute. Such machines 
are the sinews of the ** packaging revolution,” 
which has been gathering momentum since 
the rise of supermarkets and the adaptation 
of the self-service principle to other branches 
of retail merchandising in America. In 
such shops, goods sell largely on the basis of 
eye-appeal, and manufacturers often spend 
more for attractive packages than for the 


seeing 


product itself. There is no possibility of 
reducing these costs by using cheaper 
wrappings ; on the contrary, to stay com- 
petitive, manufacturers must follow the 


trend towards high-priced “* convenience ” 
packages, such as aerosol cans, built-in 
baking trays and boil-in-the-bag pouches 
The only solution, then, lies in installing 
machines capable of packaging goods at 
higher speeds and with less hand labour 
[his need for more and more automation 
increased the sales of packaging machinery 
last year to an estimated 170 million dollars, 
nearly seven times the pre-war figure. Nor 
is the end in sight. At present, nearly half 
of the packaging machinery made goes to 
who sell their products 
largely in supermarkets. The trend towards 
self-service retailing, though, is gaining 
headway in most other lines as well. Further- 
more, new packaging materials—aluminium 
stretchable papers, metal foils and 
films—-are being developed almost 


food processors, 


cans, 
plastic 


faster than the industry can keep track of 


All of these require special machinery, 
and, as a result, the sales volume of the 
packaging machinery industry is running 
25 per cent ahead of last year 

The making of packaging machinery in 
the United States evolved largely out of the 
tobacco industry's need for high-speed equip- 
ment to wrap its products. During a trip to 
London in 1893, Richard Harvey Wright, 
then a partner of tobacconist James B. Duke, 
noticed that some brands of English pipe 
mixture were sold in machine-wrapped 
packets He obtained from the Rose 
Brothers a licence to make the Rose Tobacco 
Packer in America and formed the Wright 
Machinery Company which since has become 
a Sperry Rand division. The firm subse- 
quently developed machinery for making 
tea bags and for sticking revenue stamps on 
liquor bottles. In the early days of the 
packaging revolution, most manufacturers 
developed their own machinery Since 
World War II, however, specialists in 
packaging machinery have been creating a 
market for themselves. They have accom- 
plished this through their ability to design 
and build equipment which. while keeping 


them 
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pace with demand for more attractive 
wrappings, still enables manufacturers to 
lower their unit costs. A few statistics 
underline the need for such machinery. 


Fifty per cent of the cost of a cake of soap 
is for packaging. In the case of toothpaste, 
the proportion rises to 70 per cent. In food, 
household goods and many other consumer 
tems, &7 per cent of the labour cost Is 
accounted for by the wages of those who do 
the wrapping. To meet the resulting need 
for automation, engineers of the machinery 
firms are designing some remarkable devices 
Only a few weeks ago, the American Machine 
and Foundry Company announced the 
development of a new automatic bun packer 
for the baking industry. It picks up frank- 
furter or hamburger rolls from the baking 
pans after they have cooled, lines them up 
and slices them. It can give them either a 
hinge slice, a complete slice or a double slice. 
Then it forms and dispenses cartons for 
wrapping and delivers both the carton and 
clusters of buns to the wrapping machines. 
All these functions formerly were carried 
out by hand. Besides eliminating the hand 
labour, the bun packer tremendously speeds 
up the packaging process, since it can 
handle 288 rolls per minute. Similarly, the 
Scandia Packaging Machinery Company 
unveiled at the packaging show a machine 
which lines up five cigars, forms a carton 
around them and then overwraps them in 
cellophane, all at the rate of seventy-five 
packs per minute. Three machines formerly 
were required to perform these tasks. New 
filling and weighing machines have been 
devised to replace several dozen hand oper- 
ators in packaging frozen foods, and a coffee 
bagger recently has been placed on the 
market which steps up output from twenty- 
six to forty per minute. The Lakso Company 
is curing some of the headaches of the 
pharmaceutical companies with a machine 
which puts 30,000 aspirin tablets per minute 
into bottles. 

Designing and building such machines 
calls for a high degree of technical skill. 
Even a relatively simple machine used to 
wrap chewing gum has some 3000 parts. 
lo attain the high speeds and operating 
efficiency demanded by modern industry, 
the packaging machine manufacturers have 
been forced to completely redesign their 
pre-war models. 
stepping up gear ratios so that a model 
which formerly turned out 100 cartons or 
bags will do 300. Such an output causes 
maintenance and _ production’ problems 
created by the very speed at which the 
machines are operating. For example, the 
question of lubrication becomes of primary 
importance. Firms have developed special 
grease seals with reservoirs holding enough 


lubricant to allow several days or a week of 


maintenance-free operation. Furthermore, 
such a machine has to have built-in remote 
control and variable speed devices to enable 
it to adjust automatically, according to the 
flow of material to be wrapped. Even more 
formidable problems are created by the 
variety of to-day’s packages. They now 
come in thousands of sizes and shapes and 
may be made of several materials, such as 
paper, aluminium foil and_ polyethylene, 
laminated together. The bewildering com- 
plexity of to-day’s packaging machines, of 


It is not just a matter of 


course, boosts the revenues of the firms that 
make them. For one thing, such equipment 
is very expensive. More important is the 
fact that nowadays few manufacturers of 
consumer goods are technologically equipped 
to make their own packaging machinery, 
and they must take their business to the 
machine specialists. 

Much of the recent growth of the industry 
has been due to its success in developing 
machinery to exploit the possibilities of new 
types of containers, such as the aerosol can. 
The present boom in “ push-button cans * 
was made possible in the first place by the 
development of electronic devices which were 
able to spot errors of less than | per cent in 
filling the cans. More recently, the machinery 
makers have developed X-ray checking 
equipment which carries this a step further ; 
if a can is underfilled by as little as jin, an 
air blast rejects it by kicking it off the line. 
In addition, rotary equipment has been 
developed to speed up the gassing operation 
from sixty to 200 cans a minute. More than 
200 products are now sold in aerosol cans. 
some 500 million of which are produced 
annually. From insecticides and household 
cleaners, the market has been expanded to 
take in many food products and medicines. 
Now it is possible to paint the furniture. 
oil the vacuum cleaner, deodorise the dog 
and pump up a tyre with push-button cans. 
Another growth field is that of corrugated 
shipping cartons. Many goods, such as 
chemicals and hardware items, formerly 
transported in bins, now are being machine- 
packed and shipped in lightweight cartons at 
savings of up to 25 per cent. They also are 
used for furniture shipments, and _ this 
market is likely to expand through the use 
of cellulose linings, which polish the furniture 
en route. The packaging machinery makers 
are developing new high-speed equipment for 
filling and loading these cartons, along with 
a unit that automatically bales them with 
steel straps. The packaging of medical sup- 
plies for hospitals also is promising. Because 
of soaring labour costs, many of the tasks 
formerly performed by nurses and orderlies 
are being taken over by packaging machinery 
in the factory. This trend is augmented by 
the increasing use of items which are thrown 
away rather than sterilised for re-use. 

The area in which machinery producers 
see the greatest potential of all is in plastics, 
particularly since their use largely elimin- 
ates the converter. At the moment, the 
biggest thing in plastics is polyethylene, 
which in its thinner gauges costs 9 cents a 
yard less than cellophane. On the other 
hand, it is more difficult to process, par- 
ticularly for overwrapping, because it is so 
limp that it must be “ carried ” through the 
machines rather than “pushed.” as_ is 
cellophane. Various manufacturers say that 
they have solved this problem, either by 
modifying existing overwrap machines or 
by developing entirely new machines using 
air jets. A.M.F., for example, has come up 
with equipment for high-speed bread wrap- 
ping, which is expected to be an important 
application. Completely automated pack- 
aging lines for polyethylene squeeze bottles 
are available from a number of firms, and 
they are expected to take over an increasing 
share of the packaging market. Lever 
Brothers currently is market - testing a 
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household detergent put up in squeeze bottles. 
While this rapid pace of technological 
change in the packaging industry brings 
profit to the machinery makers, there ts 
another side to the coin. Many prospective 
purchasers fear that to-day’s machinery will 
become obsolete before it can be amortised. 
Salesmen, of course, point out that through 
higher production speeds and the elimination 
of hand labour, most such machinery will 
return its Cost within two years, often in less 
time. Nevertheless, all companies in the 
field have run into a certain amount of sales 
resistance based on the factor of obsolescence. 
To counter this argument, some machinery 
makers are starting to lease their equipment. 
Whether obtained on lease or by outright 
purchase, however, there can be no doubt 
that more and more machinery will be 
installed in the near future, as the packaging 
revolution in the United States progresses. 


X-Ray Scattering Experiments at the 
National Bureau of Standards 


THE elastic scattering of X-rays has been the 
subject of a detailed investigation conducted by 
the high-energy radiation group of the National 
Bureau of Standards for the U.S. Air Force 
Office of Scientific Research. This project is 
part of an overall programme directed at under- 
standing the basic interactions of X-rays with 
matter in general and, in this instance, with 
nuclear matter in particular. A large part of the 
effort in the scattering project has been con- 
centrated on a study of the elastic scattering 
process in the region of the giant resonance for 
photon absorption by the nucleus. This giant 
resonance is a hump in the cross section, or the 
probability, for X-ray absorption ; it has a peak 
near 15 MeV and is about 5 MeV wide. The 
exact positions, magnitudes and widths of the 
cross sections for various elements have been 
extensively investigated and are still the subject 
of much interest. The total absorption cross 
sections are usually obtained by summing the 
cross sections for all the reactions that take 
place, each of which is determined in a separate 
experiment. An alternate approach has been 
applied by the Bureau, in which elastic scattering 
cross sections are measured and related to the 
total absorption cross section. 

A typical cross section curve obtained by this 
method can be understood in terms of the 
various processes which produce the elastically 
scattered photons. For example, the nuclear 
elastic scattering cross section expected for the 
lowest-energy X-rays is the same as that for a 
scattering centre having the same charge and 
mass as the nucleus. At slightly higher energies 
the scattering cross section increases as photons 
start to be absorbed and re-cmitted by discrete 
nuclear energy levels. At these energies of 
1 MeV or 2 MeV the scattering cross section is 
still very small, but it increases rapidly in the 
range of 5 MeV to 7 MeV, as the number of 
levels available in a_ given energy interval 
increases. At about 7 MeV the incident X-rays 
have enough energy to eject a neutron from the 
target nucleus. Therefore, the scattering cross 
section falls rapidly because the nucleus now 
prefers to lose its excitation energy by neutron 
rather than X-ray emission. At slightly higher 
energies, the scattering results primarily from the 
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oscillations of the neutrons and protons within the 
nucleus. At these energies (10 MeV to 25 MeV) 
the cross section goes through the maximum 
known as the giant resonance. At even higher 
energies the elastic scattering cross section 
depends only on the effective number of charges 
within the nucleus. 

The 50 MeV betatron was used as a source of 
X-rays in the elastic scattering experiments, as 
shown in Fig. 1. These X-rays were directed 
at targets of various materials, and the scattered 
X-rays were detected by a sodium iodide scintil- 
lation spectrometer. The spectrometer was 
adjusted to register only elastically scattered 
photons, i.e. photons scattered without losing 
any energy. Measurements were made as the 
X-ray energy was varied from 5 MeV to 40 MeV, 
with the general results described above. The 
energy at which the giant resonance occurs is 
related to the dimensions of the nucleus. If the 
nucleus is considered as a classical oscillator 
with the nuclear charge confined to a region 
determined by its radius, its resonant frequency 
would be expected to vary inversely as its radius. 
The energies at which the giant resonances were 
observed in the Bureau’s scattering experiments 
have this dependence. 

The magnitude and shape of the observed 
scattering cross sections were interpreted in 
terms of measurements made of total absorption 
cross sections. This was made possible by an 
optical theorem which relates the forward 
scattering cross section at a given energy to the 
total absorption cross section at all energies. 
Satisfactory agreement between the two kinds of 
measurements was obtained. In order to make 
such comparisons, it was necessary to make 
some assumptions concerning the angular dis- 
tribution of the scattered radiation. These 
assumptions are: (1) that the scattering is 
produced by a classical oscillator, and (2) that 
the angular distribution does not depend on the 
nuclear orientation relative to the incident 
X-ray beam. For the medium and heavy elements 
studied, good agreement was obtained between 
the experimental scattering results and those 
predicted from total absorption cross sections. 
For light nuclei, such as aluminium and mag- 
nesium, the measured elastic scattering cross 
sections are much larger above 25 MeV than 
would be predicted from the measured absorption 
cross sections. The study of the light nuclei is 
continuing to determine whether one or both of 
the above assumptions is in error. 

Attention is now being focused on_ nuclei 
known not to be spherical. Here assumption (2) 
is not expected to hold. Recently scientists at 
the N.B.S. have confirmed the predictions of 
Danos and Okamoto that the giant resonance 
for a deformed nucleus really consists of two 
resonances, associated with the one long and two 
short axes of the nuclear ellipsoid and separated 
by an amount depending on its eccentricity. 
The elastic scattering cross sections for tanta- 
lum, an ellipsoidal nucleus, were subsequently 
measured. Experimental results were compared 
with two predicted cross sections, as shown in 
Fig. 2. One predicted curve (S$) was obtained 
from the measured neutron yield cross section 
by assuming that all directions in the nucleus 
are equivalent. The other predicted curve (T) 
was obtained by associating the two resonances 
of the neutron yield cross section with charge 
oscillations along the perpendicular axes of the 
nuclear ellipsoid. The experimental points were 
found to agree better with the second prediction. 


Euratom Research and Development 


THE United States-Euratom Joint Research 
and Development Board recently announced 
that over 200 proposals and letters of intent 
for participation in the joint United States 
Euratom nuclear reactor research and develop- 
ment programme have been received from U.S 
and European firms, research groups and edu- 
cational institutions. The total amount involved 
in definitive proposals is approximately 37,000,000 
dollars and more are expected as the programme 
develops. The projects were submitted to the 
Joint Board in Brussels for evaluation and 
selection. In a number of instances, European 
groups have combined among themselves or 
with American groups to submit proposals. 

The invitation to participate in the pro- 
gramme was issued jointly by the Euratom 
Commission and the U.S. Atomic Energy Com- 
mission on December 23, 1958. Under the 
terms of the Agreement for Co-operation 
between the United States and Euratom, this 
research and development programme is expected 
to run for ten years and the contribution of each 
party is to be about 50,000,000 dollars over the 
first five years. The response, both in the 
United States and Europe, is considered indi- 
cative of the wide interest in the joint United 
States-Euratom effort which has as its objective 
the installation in the six Euratom countries in 
the next four to six years of reactors of U.S. 
design with a total electrical generating capacity 
of approximately LOOOMW. The proposers are : 


Technology Laboratories, American-Standard, 
View, California; Aerojet-General Corporation 
California; Armour Research Foundation 
Chicago, Illinois ;  Ateliers de Constructions Electriques de 
Cherleroi (ACEC), Belgium ;: Atomics International, Division 
of North American Aviation, Canoga Park, California ; Battelle 
Memorial Institute, Columbus, Ohio; Bureau d’Etude des 
Combustibles Nucleaires (BECN), Belgium ; Bureau d'Etudes 
Nucleaires, Belgium ; Centre Belge d’Etude et de Documenta 
tion des Eaux (CEBEDEAU), Belgium ; Centre de Recherches 
de la Compagnie Générale d’Electricité, France: Centre 
d'Etude de l’Energie Nucleaire (CEN), Belgium; Centre 
National de Recherches Métallurgiques (CNRN), Belgium 
Centro Informazioni Studi Esperienze (CISE), Italy ; Centro 
Ricarche Metallurgiche, Italy ; Cockerill-Ougree, Belgium 
Comitato Nazionale per le Ricerche Nucleari (CNRN), Italy ; 
Commissariat a !’Energie Atomique (CEA), France: Com- 
pignie des Ateliers et Forges de ‘a Loire, France ; Compagnie 
Francaise Thomson-Houston, France; Compagnie Générale 
de Telegraphie Sans Fil, France ; Compagnie nour |’Etude «‘ 
la Realisation de Combustibles Atomiques (CERCA), France : 
Cornell Aeronautical Laboratory, Buffalo, New York ; The 
Fluor Corporation, Los Angeles, California ; Fours Lecocq «t 
Ateliers de Trazegnies Reunis, Belgium; F.1.A.T., Nuclear 
Energy Section, Italy ; General Electric Company, San Jose, 
California ; Group Constituted by the Société Auxieatome 
The Centre de Recherches d'Economie ; Appliques (CREA) 
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The Société Lebon and Co. and Subsidiaries, France ; Hahn 
Meitner-Institut fir Kernforschung, Berlin ; Harvey Aluminium 
Corporation, Torrance, California ; Indatom, France ; Inter 


nationale Atomreaktorbau, Germany ; Internuclear Company 

Clayton, Missouri; La Meétallurgie Frangaise ces Poudres 
(METAFRAM), France ; Manufactures de Produits Chimiques 
du Nord Etablissements Kuhimann, France ; Mashinenfabrik 
Augsburg-Niirnberg (MAN), Germany; Merisinter, Italy ; 
Metallgesellschaft, Germany ; Métailurgie et Mecanique 
Nucleaires, Belgium ; Montecatini, Societa General per |’Indus- 
trial Mineraria E Chimica, Italy ; Nijverheidsorganisatie T.N.O 

Netherlands ; North Carolina State College, Raleigh, North 
Carolina: Nuclear Development Corporation of America, 
White Plains, New York ; Nuclear Science and Engineering 
Corporation, Pittsburgh. Pennsylvania ; Pechiney, Compagnie 
ce Produits Chimiques et Electrometallurgiques, France 

Radiation Applications, Inc., Skokie, Illinois ; Reactor Cetrum 
Nederland, Netherlands; Rensselaer Polytechnic Institute 
Troy, Néw York ; Saint-Gobain, France ; Société Belge ce 
"Azote et des Produits Chimiques Du Marly, Belgium 

Société Belge pour l'Industrie Nucleaire, Belgonuclesire. 
Belgium ; Société des Forges et Ateliers du Cresot, France ; 
Société d’Etudes, de Recherches et d'Applications pour 
Industrie (SERAI), Belgium ; Societa Elettronica Lombarda 
Italy ; Société Générale de Constructions Electriques «t Mecan 
iques Alsthom, France ; Société Nationale d'Etude et de Con 
struction de Moteurs d’Aviation (SNECMA), France ; Societe 
pour les Applications Techniques dans !te Domaine de 
Energie Nucleaire (SATUNUC), France ; Staatsmijnen In 
Limburg, Netherlands ; Standard Railway Equipment Manu- 
facturing Company, Hammond, Indiana ; Storcheim Research 
and Development Corporation, Woodside, New York ; Sylvania- 
Corning Nuclear Corporation, Bayside, New York ; Union 
Carbide Metals Company, New York City ; and Union Chimique 
Belge (UCB), Belgium 
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Personal and Business 


Appointments 


KELVIN AND HuGHes (INDUSTRIAL), Ltd., announces 
that Mr. Herbert Slack has been appointed to the 
board as sales director 

Mr. K. R. Simmonps, A.M.L.E.E., has been 
appointed general manager of the Internationa! 
Rectifier Company (Great Britain), Ltd. 

Grorce Evuson, Ltd., announces that Mr: 
Thomas G. Ellison and Mr. Arthur E. Skan have 
been appointed joint managing directors 

Mr. J. W. MerepirH, managing director of 
Huntington, Heberlein and Co., Ltd., has been 
appointed a director of Simon-Carves, Ltd 

THe Vinuiers ENGiNneerRtNG Company, Lid., has 
appointed Mr. R. J. Knight as North of England area 
manager and Mr. A. E. Akerman as Midlands area 
manager 

Mr. Crive Sruart SLAter has been appointed to 
the service of the East African Railways and Harbours 
Administration of the East Africa High Commission 
iS an assistant engineer (civil) 

THe Sree: COMPANY OF WALES, Ltd., has announced 
that three new directors have joined the board 
They are Mr. R. W. Evans, the Hon. R. H. M 
Kindersley and Mr. I. S. Scott-Maxwell 

THe Ministry OF TRANSPORT announces the 
appointment of Mr. J. D. R. T. Tilney, M.P., as 
parliamentary private secretary to the Rt. Hon 
Ernest Marples, Minister of Transport. 

Mr. F. C. Brasy, M.I.Mech.E.,-has been elected 
chairman of the council of The British Non-Ferrous 
Metals Research Association, to succeed Dr. Maurice 
Cook who retires from office on December 31 

THe Ministry OF AVIATION has announced the 
ippointment of Mr. Richard Hornby, M.P., as 
parliamentary private secretary to Mr. Duncan 
Sandys, Minister of Aviation, in succession to Mr 
Geotirey Rippor 

THe Ministry OF HousinGc AND Locat GOVERN- 
MENT announces that Sir Ambrose Dundas has been 
ippointed to succeed Sir Lancelot Keay who 1s 
retiring from the chairmanship of the Bracknell 
New Town Development Corporation 

THe Generar Evectric Company, Ltd., has 
innounced the following appointments : Mr. T. B. O. 
Kerr, director of finance and administration : Mr. 
W. O. Humphreys, director for research and tech- 
nical development ; Mr. W. J. Bird, director for sales 
ind marketing development 

Tur BiRMINGHAM SMaALi ARMS ComPAny, Lid., 
innounces that Mr. Eric Turner will join the com- 
pany as chief executive on January 1, 1960. On 
oining the company it is the board’s intention to 
ippoint Mr. Turner as a director and to elect bim 
deputy chairman. Mr. Lewis Chapman is to retire 
from the position of deputy chairman at the end of 
December but will remain a director 

Kerry's (Great BRITAIN), Ltd., announces that 
Mr. L. R. Baker, export manager, has taken up an 
appointment with the Machine Tool Trades Associa- 
uon. Mr. G. S. Hillier, sales manager of the Kerry 
manufacturing division, has taken over the duties as 
export manager, in addition to being responsible for 
home sales of the manufacturing group’s products 
Mr. lan A. Ross has been appointed a director of 
the parent company 

Tut = MARCON: INTERNATIONAL MARINE COM- 
MUNICATION Company, Ltd.. announces that Mr. R 
Ferguson, general manager, has been elected to the 
board and has been appointed managing director 
Mr. F. N. Sutherland M.1.E.E., has been appointed 
a director of the company and Mr. D. P. Furneaux 
has been promoted to the post of general manager 
Mr. John Keir has been appointed persona! assistant 
to the managing director 

THt BLacKURN Group, Ltd., has announced that 
Mr. Eric Turner is relinquishing his appointments of 
chairman and managing director of the group and 


its principal subsidiary companies as from December 
31. As from January 1, 1960, Mr. Arthur F. Jopling 
will become chairman of the group and its sub- 


sidiaries ; Mr. N. E. Rowe and Captain E. D. G 
Lewin will, from the same date, become joint manag- 
ing directors of the principal subsidiary company, 
Blackburn Aircraft, Ltd 

THt EASTERN REGION OF BRITISH RAILWaAys 
announces the following appointments tn the depart 
ment of the chief mechanical and electrical engineer 
Mr. J. W. Grieve, M.LE.I has been appointed 
electrical engineer (new works) ; Mr. J. P. Hippisley 
has been appointed plant and road vehicle enginee 
and Mr. N. Newsome has been appointed rolling 
stock engineer Mr. Arthur J. White, assistant 
general manager of the Eastern Region. will retire 
this month for health reasons 


i 


THe SHIPBUILDING EMPLOYERS FEDERATION 
announces that at the annual general meeting of its 
central board, held in Edinburgh on November 5, 
Mr. G. H. R. Towers, the chairman and managing 
director of John Redhead and Sons, Ltd., was 
elected president in succession to Mr. R. W. Johnson. 
Mr. J. Rannie, shipyard director of John Brown and 
Co. (Clydebank), Ltd., became senior vice-president, 
while the other vice-presidents appointed were 
Mr. R. C. Thompson and Dr. Denis Rebbeck. 
Mr. A. H. Weeks was elected chairman of the 
Conference and Works Board and Mr. G. Hilton was 
elected vice-chairman. 


Business Announcements 


Rzeppa, Ltd., states that its address is now Chester 
Road, Erdington, Birmingham, 24. 


Mr. G. K. M. Dickinson, London manager 
of Ransomes Sims and Jefferies, Ltd., has retired 
after fifty years’ service with the company. 

Goprrey CuttinG Jets Company, Ltd., has 
transferred its business to ** Jet House,” 2-4, Trafalgar 
Square, Ashton-under-Lyne, Lancs (telephone 
Ashton 1913). 

PENELECTRO, Ltd., states that its engineering 
office has been moved from Barnsley to Leigh House, 
Broadway West, Leigh-on-Sea. Essex (telephone 
Leigh-on-Sea 75150). 

NewaGe (MANCHESTER), Ltd., 6, Carlos Place, 
Grosvenor Square, London, W.1, states that it has 
assumed responsibility for the overseas sale and 
service of B.M.C. marine engines. 

WILLIAM BLYTHE AND Co., Ltd., Holland Bank 
Works, Church Accrington, Lancashire, states that 
it has taken over the trading of what was formerly 
John Riley and Sons, Ltd., Chemical Works, Hapton, 
Lancs. 

VARATIO-STRATELINE GEARS, Ltd., Aberdeen 
Avenue, Slough, Bucks, announces that it has 
appointed Engineering Technical Services, Ltd., 
23, Brown Constable Street, Dundee, as its repre- 
sentative for Scotland. 


MARBAIX INbDusTRIES, Ltd., Valiant House, Vicar- 
ave Crescent, London, S.W.11, has appointed 
Monks and Crane, Ltd., Garretts Green Lane, 
Birmingham, 33, as exclusive distributor of its 
disintegrators in an area in the Midlands 


W. CANNING AND Co., Ltd., Great Hampton 
Street, Birmingham, 18, announces that continued 
ill health has made it necessary for Mr. H. € 
Clements to resign from the board of directors and 
to terminate his executive position with the company 


BURTON, GRIFFITHS AND Co., Ltd., Kitts Green, 
Birmingham, and DELAPENA AND Son, Ltd., Chelten- 
ham, announce that they have joined forces for the 
distribution of Delapena honing machines and 
eguipment in the United Kingdom (including 
Northern Ireland). 

Detet Propucts, Ltd., Stonefield Way, Victoria 
Road, South Ruislip, Middlesex, states that Mr: 
L. A. Johnson, director and sales manager, is to 
make a business tour of the Middle East. He will 
visit Rome, Aden, Khartoum, Bahrain, Beirut and 
Kuwait, and return to London on December 9. 


POLARIZERS (UNITED KINGDOM), Ltd., 26, Stam- 
ford Street, London, S.E.1, announces that cameras 
and film employing the Land process, whereby a 
positive print is produced a minute afier the film 
is exposed (see page 352, February 27, 1959) are 
now available in this country without restriction 

JOHN LAING AND Son, Ltd., has announced the 
formation of Lytag, Ltd., a new company which will 
produce lightweight aggregate from pulverised fuel 
ash at a factory adjoining Northfleet (Kent) Power 
Station. The headquarters of the company are 
located at Manor Way, Boreham Wood, Hertford- 
shire 

Westoo., Ltd., St. Helen's Auckland, Bishop 
Auckland, Co. Durham, states that it has completed 
a manufacturing and marketing licence with the 
French company Elco, Ltd., of Paris, whereby it will 
be responsible for manufacturing and marketing 
that company’s eddy current clutches and brakes 
throughout the Commonwealth. 


SaMurL GRIFFITHS (WILLENHALL), Ltd., John 
Harper Street, Willenhall, Staffs, announces that 
it has been granted the sole manufacturing rights 
under licence of Societe Meusienne de Constructions 
Mecaniques, Ancerville (Meuse), France, throughout 
the United Kingdom of Great Britain, Northern 
Ireland and the Isle of Man, Republic of Ireland, 
and the Dominions of Australia, South Africa and 
New Zealand, of the patented “ Helicogir™’ strip 
pickling plant 


THe Besrwoopo Company, Ltd., announces that 
it has concluded a licence agreement whereby its 
subsidiary company, Plowright Brothers. Ltd.. 
obtains from Klockner-Humboldt-Deutz A.G., 
Cologne, the exclusive manufacturing rights in 
Great Britain of the Humboldt patent “sink and 
float’ coal washing plant. The coal preparation 
and carbonisation division of Plowright at 195, 
Knightsbridge, London, S.W.7, will deal with all 
matters in connection with this process. 


Contracts 


THE ENGLISH Exectric Company, Ltd., has 
received from Cammeli Laird and Co. (Shipbuilders 
and Engineers), Ltd., an order for the 3270 s.h.p. 
diesel-electric propulsion machinery for the cable and 
wireless cable repair ship. 

THE ALDERTON CONSTRUCTION COMPANY, Ltd., 
has been awarded a contract to the value of nearly 
£250,000 by the Lee Conservancy Catchment Board. 
The work, the order for which has been approved 
by the Ministry of Agriculture and Fisheries, con- 
cerns drainage and flood relief in River Lee catchment 
area 

BirLec-Erco (MELTING), Ltd., has received an 
order from English Steel Corporation, Ltd., for a 
21ft diameter arc melting furnace for vacuum casting. 
This new furnace, which is to have a nominal charge 
capacity of 80 tons, will be engaged on melting and 
refining high-grade carbon, alloy and_ stainless 
steels 

Vosper, Ltd., nas received an order from Shell 
Tankers, Ltd., for two high-speed passenger launches 
for service on Lake Maracaibo. The boats, each 
S3ft long, will be of all-welded aluminium alloy con- 
struction and will carry twenty-eight passengers. 
Two Rolls-Royce marine diesel engines, each of 
330 h.p., will give the launch a speed of 28 knots. 

GaARRINGTONS, Ltd., Induction Heating Division, 
has obtained an order in association with Fielding 
and Platt, Ltd., for induction heating plant with an 
installed capacity of 3000kW for the Ministry of 
Supply Royal Ordnance factories. This is stated to 
be the largest single installation of induction heating 
equipment to be ordered in Great Britain. Fielding 
and Platt, Ltd.. is provicing the hydraulic press 
equipment involved. Garringtons, Ltd., has used 
induction heating in conjunction with quantity 
production of forgings for many years, and on the 
basis of this experience has created a separate induc- 
tion heating division which designs and manufac- 
tures equipment of this type for all purposes 


Miscellanea 


OsBITUARY.— We regret to note the death, on 
October 31, of Mr. H. G. Bryett, A.R.1.B.A., of 
Sir William Halcrow and Partners. We also note 
with regret the death, on October 30, of Mr. Alfred 
George Wilson, production manager of Laurence, 
Scott and Electromotors, Ltd. Mr. Wilson joined 
the company at Norwich as an apprentice in 1926. 

I.Mecu.E. SUMMER MEETING.—The council of 
the Institution of Mechanical Engineers has accepted 
an invitation from the Northern Ireland branch to 
hold next year’s summer meeting of the Institution in 
that area. The meeting will opn officially in Belfast 
on Monday, June 20, 1960. The Institution's 
Republic of Ireland committee ts arranging a short 
programme of events in Dublin and district to 
follow the meeting in the Belfast area. 

MACHINE TOOL DEMONSTRATION.--A demonstra- 
tion of the machine tools exhibited by Alfred Herbert, 
Ltd., at the European Machine Tool Exhibition in 
Paris recently is to be held at the firm’s show rooms, 
70, Vauxhall Bridge Road, London, S.W.1, from 
November 17-26 next. The machines to be shown 
will include the following : No. 2D capstan lathe 
with programme-control system: No. 2 “ Flash- 
cap” lathe with indexing chuck; No. 5 senior 
“ Preoptive *’ capstan lathe;  turret-type drilling 
machine ; Herbert/DeVlieg 2B/36 “* Spiramatic 
Jigmil * with * Datatrol,” and a Holbrook model 
13.C precision lathe. 

MACHINE Too. EXHIBITION.—A_ private exhi- 
bition week is to be held by Tarex (England), Ltd., 
at the Lancaster Hall, Zoological Gardens, Belle Vue. 
Manchester, 12, from November 23 to 27, 1959, inclu- 
sive, to demonstrate the production of components 
in small batches on an automatic of new design. 
The * Hydrocopying”’ turret automatic type H64 
BMM to be shown has a bar capacity of 2$in and a 
chuck capacity of 64in and it will be producing 
components both from bar and from castings, and 
change-overs will be demonstrated twice daily at 
11 a.m. and 3 p.m. Admission tickets can be 
obtained on application to Tarex (England), Ltd., 
22, Buckingham Gate, London, S.W.1. 
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British Patent Specifications 


When an abridgment is not illustrated the specification is without 
drawings, unless otherwise stated. The date first given is the date 
of application ; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of speci- 
Patent Office Sales Branch, 1§ 


Southampton Buildings, Chancery Lane, W.C.2. 3s. 6d. each 


fications may be obtained at the 


PULVERISERS 
821,919. March 6, 1958.—PULVERISERS, 
and Wilcox, Ltd., Babcock House, 
Euston Road, London, N.W.1. 

This invention relates to a pulveriser having an 
annular grinding zone in which grinding elements 
roll on a stationary ring or table, and its object 
is to provide an improved drive arrangement 
for the grinding elements. Referring to the 
drawing, the pulveriser has a lower, stationary 
grinding ring A, an upper, rotatable grinding ring B, 
and grinding elements in the form of balls which 
roll between the two rings. The rotatable ring B 
is driven by an electric motor C through gearing D, 
a central drive shaft and a cross- piece E. The motor 
and gearing have resilient connections F to the 
sides of the pulveriser base. The cross-piece forms 
part of a cardan or universal coupling between the 
motor and the ring B. The cross-piece comprises a 
pair of beams extending across the ring, and at each 
end an axial journal G is fixed between the beams. 
The journals are mounted in bearings fixed to the 


Babcock 
209/225, 
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ring B. A central transverse spindle H extends 
horizontally between the cross-piece beams, and 
the drive shaft has a bearing aperture to receive 
the spindle. Thus, the motor and transmission are 
suspended from the upper grinding ring, the journals 
G allowing for movement on the horizontal axis of 
the cross-piece E and the spindle H allowing the 
movement on a horizontal axis transverse to the 
cross-piece axis. A stuffing-box J surrounded by a 
flexible metal sleeve is provided on the drive shaft 
to prevent passage of pulverised material or gas to 
the motor and gearing. The sleeve extends between 
the flange of the stuffing-box and a flange of a dis- 
tributor plate K. In the embodiment shown in the 
drawing the grinding pressure is obtained from the 
weight of the suspended driving means with possible 
associated counter-weight. Pulverised fuel is picked 
up from the outer rim of ring A by gas streaming 
upwardly from wind box L and thus conveyed from 
the grinding zone. As the upper grinding ring 
rotates it is necessarily subjected to additional 
oscillatory and vibratory movements. Due to the 
driving means being suspended throvgh a cardan 
coupling from the rotating ring, a large proportion 
of these additional movements are not transmitted 
to the shaft, the driving motor and gearing. Also, 
the shaft is not subjected to harmful bending 
stresses and maintains a steady and substantially 
vertical position.— October 14, 1959. 


TURBINES 
821,801. January 30, 1958.—FRANCIS TURBINE 
Runners, Aktiebolaget Karlstads Mekaniska 


Werkstad, Karlstad, Sweden. 

According to the invention, in a method of manu- 
facturing a Francis turbine runner, the blades, made 
individually, are finished whilst still in a straight 
shape, thereafter being bent and attached to a hub 
and rim of the runner. The blades are cast with 
flat faces which are completely planar except for 
small marginal parts and these faces form a slight 
angle to each other, the thickness of the blade 
decreasing linearly in the direction away from the 
edge which is to form the inlet edge in the assembled 
runner towards the edge which is to form the outlet 
edge. The blades also decrease in the direction 


away from the edge which is to be fastened to the 
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hub towards the edge which is to be fastened to the 
rim. In this method of manufacturing, which is 
illustrated in the specification, the Working of the 
faces is greatly facilitated on account of great areas 
being flat, whilst a very small amount of material 
needs to be cut off. The blade also takes a shape 
satisfying the requirements in respect of hydraulic 
efficiency and resistance and also deviates very little 
from the theoretically perfect shape.—Octoher 14, 
1959 


RAILWAY SIGNALLING 


821,373. April 25, 1957.— Raitway TRACK CIRCUITS, 
Forges et Ateliers de Constructions Electriques 


de Jeumont, 5, Place de Rio-de-Janeiro, Paris, 
France. 
The present invention relates to railway track 


circuits traversed by periodic impulses of signalling 
current, and in which the track relays are energised 
through energy-accumulation devices which normally 
maintain these relays in the operative position. 
The drawing shows lengths of track A, B and C, 
connected together by the customary inductive con- 
nections D and E. The left-hand winding of E is 
coupled to an input winding fed by a generator / 
which supplies unidirectional periodic impulses 
having a specific frequency, equal, for example, to 
two impulses per second. These impulses induce iin 
receiver winding G secondary currents which are 
transmitted to an energy-accumulation device. As 
the impulse currents supplied by G are rectified 
by rectifiers H, J, the two condensers K, L become 
charged, but in unequa! conditions ; the condenser 
K is charged in series with the resistance M, whereas 
the condenser L is charged as a function of the 
voltage at the terminals of this resistance. During 
the intervals between the impulses, the two con- 
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densers discharge into the windings of the track 
relay. The condenser L sends its discharge current 
i, through circuit elements N, P and M; the con- 
denser K sends its discharge current /, through the 
elements Q and R. Resistance M is therefore 
traversed alternately by the current charging con- 
denser K and by the discharge current i, of the 
condenser L. The magnitude of the two currents 
i, and i, is therefore determined by the respective 
charging and discharging circuits of the two con- 
densers, and it has been seen that these circuits are 
not identical. The conditions of magnetic equilibrium 
can be satisfied by appropriate values of the two 
condensers and the resistance. and by appropriate 
selection of the numbers and directions of winding 
of the relay coils. It has been found that the armature 
S of the track relay will remain attracted, even if 
the voltage of the impulses furnished by the generator 
F varies within wide limits. But the selection of 
these various elements is valid only for one definite 
frequency. In presence of impulses of another 
frequency, or of an alternating current of industrial 
frequency, the equilibrium of the ampere-turns 
created on the two limbs of the magnetic circuit is 
completely destroyed, and the armature will drop 
immediately. The same applies if any one of the 
elements is accidentally short-circuited or cut out of 
circuit, so that the security of operation is complete. 
October 7, 1959. 


ELECTRIC LIGHTING 
821,465. January 15, 1957.—ImMprRovep ELectric 
INCANDESCENT LAmPs, Union Carbide Corpora- 
tion (formerly known as Union Carbide and 
Carbon Corporation), 30, East 42nd Street, 
New York, State of New York, United States 
of America. 

Present-day electric incandescent lamps are gen- 
erally constructed with a tungsten filament mounted 
in an evacuated bulb or in an atmosphere compris- 
ing essentially inert gases within the bulb. Inert 
gases are eraployed to reduce evaporation of the 
filament during lamp operation. Nevertheless, a 
common cause of lamp failure is evaporation of 
filament material to such an extent that the filament 
is gradually eaten away and fails. This invention 
accordingly contemplates the use of an atmosphere 
the elements of which interact with each other and 
with a tantalum carbide filament in such a manner 
that the filament does not deteriorate over an 
extended period of operation at high temperatures. 
In the application illustrated (an automobile head- 
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lamp), a tantalum carbide filament A is Positioned 
within an atmosphere B comprising, at operating 
temperatures, hydrogen, chlorine and_ volatilised 
carbon, together with an inert gas such as argon. 
The components of the atmosphere may be provided 
by introducing hexachlorobenzene, for example, 
before the bulb is sealed. The filament may be 
suspended between tantalum carbide leads C which 
are in turn attached to nickel subleads D ; the sub- 
leads may be connected to a source of electric power 
outside the envelope E. In one preferred embodi- 
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ment, a filament 7 mils in diameter and about 4in in 
length may be mounted on 40 mil tantalum carbide 
leads within an envelope of the general shape shown 
in the drawing and having about 270 c c. capacity, 
into which about 2-75 mg hexachlorobenzene and 
20 c..c. hydrogen at atmospheric pressure and room 
temperature, have been introduced, along with 
sufficient argon to bring the total pressure within the 
bulb at least to slightly less than one atmosphere. The 
inner surface of the envelope is preferably rendered 
substantially non-reactive to halogen. This may 
be done by evaporating calcium fluoride, for example, 
upon the inner surface of the envelope before the 
lamp is assembled.—Octoher 7, 1959. 


DIESEL-ELECTRIC TRACTION 


820,886. October 10, 1956.—Dte8seLt-ELECTRIC AND 
OTHER ELECTRICAL POWER TRANSMISSION 
Systems, Metropolitan-Vickers Electrical Com- 
pany, Ltd., St. Paul's Corner, 1-3, St. Paui's 
Churchyard, London, E.C.4. (Inventor : Herbert 
Kave Ramsden.) 

In a known arrangement for diesel-electric power 
transmission, reduction of motor field strength has 
been caused to occur automatically after the gener- 
ator excitation has reached maximum, the motor 
excitation being reduced or increased in response 
to increase or decrease respectively of engine speed. 
Where this operation takes place as a result of a 
generator field rheostat having reached its zero 
resistance position, the generator voltage may differ 
considerably from its desired maximum because of 
viriations in the resistance of the generator field 
winding with temperature. The difference in gener- 
ator voltage as between conditions of normal run- 
ning temperature and “cold” conditions, for 
example, may be as much as 10 per cent. In accord- 
ance with the present invention the initiation of 
motor field control is achieved in dependence on 
the generator voltage or excitation so as always to 
occur at or substantially at a predetermined value. 
Generator excitation and motor field excitation are 
both adjusted by rheostats operated by hydraulic 
servo-motors under the control of the diesel engine 
governor. Weak-field operation of the traction 
motors is initiated by a relay when the generator field 
current reaches a predetermined value, and a solenoid 
valve is released which previously has blocked the 
egress of oil from the motor field control servo motor 
cylinder, so that the motor field rheostat has been 
held in the full-field position. Should the diesel 
engine speed fall while the motors are running in 
weak field, as the result, for example, of an increase 
of gradient, the governor causes oil pressure to be 
applied to the piston of the weak-field servo-motor 
in such a direction that the motor moves in the 
direction to strengthen the traction motor fields. 
Further reduction in locomotive speed causes the 
generator field control rheostat to lower the gener- 
ator field excitation until the point is reached at 
which the relay already mentioned is released and 
the motor field control rheostat is again driven to, 
and held in, its maximum field position. An alter- 
native system is described in which the motor fields 
are weakened in a small number of larger steps by 
means of contactors energised through a drum 
switch driven by the servo-motor, and at each step 
the same switch at first introduces resistance to 
reduce the generator field strength.—September 30, 
1959. 
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Forthcoming Engagements 


retari¢ f Institution Societies, &c., desirous of having 
vices of meetings inserted in this column, are requested to not« 
in order to make sure of their insertion, the necessary informa 
wm should reach this office not later than a fortnight before the 
in all cases the Time and PLACE at which the meeting i 

be held should be clearly stated 


ANTIQUARIAN HOROLOGICAL SOCIETY 


Museum, South Kensington, London 
of Germany, July, 1959," F. A. B 


Science 


A.H.S. Tour 


Nov. 20 
$.W.7 The 
Ward, 7 pw 

BRITISH COMPUTER SOCIETY, LTD. 
Leicester BRANCH Room 104, College ot 
Joint meeting with the Leicester Branch 

The Marriage of Statistics 
Research K. D. Tocher 


i“ Nov iv 
Technology, Leweste 
of the Royal Statistical Socrety 
Computers Operational 
BRITISH INSTITUTE OF MANAGEMENT 
lise 10 Thur Vow. 17 to 19.—~Royal Hall. Harrogate, 14th 
8.1.M. Nationa! Conference, 1959 
BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed.. Nov. 18.—-LONDON Section : London School of Hygiene 
snd Tropical Medicine, Keppel Street, Gower Street London 
w.c ! Half-day Symposium on “ Electronic Digitising 
ch ues ypened by G. J. Herring, 3 p.m. and 6 p.m 
. SouTH WESTERN SECTION » School of Management Studies 
Unity Street, Brist Data Recording and Presentation 
1) W. Thomasson 7| n 
CEMENT AND CONCRETE ASSOCIATION 
Technical College, 
from Local 


Corporation 


Aggregates 


Nov 18. Cleveland 

oad, Redcar Good Concrete 
R. Came ! 
' Nov nicy Municipal College, 
Concrete fron | Aggregates,”’ R. Cameron 


CENTRAL LONDON PRODUCTIVITY ASSOCIATION 

/ Nov. 20.-21, Tothill Street, London, S.W.1 
for Productivity,’ Stafford Beer, 2 p.m 

DIESEL ENGINEERS AND USERS’ ASSOCIATION 

Institute of Marine Engineers, The Memorial 
Building. 76, Mark Lane, London, E.( ‘ Piston Assemblies 
for Compression Ignition Engines,’ J. E. Robinson, 2.30 p.m 

ILLUMINATING ENGINEERING SOCIETY 

fues.. Nov, 17.— Norra Lancasutre Group : Demonstration 

Theatre, N.W. Electricity Board, 19, Friargate, Preston 
Looking at Lighting.”’ A. Wilcock, 7 p.m 

Von., Nov. 23.—Leeps Centre The British Lighting Council 
24, Aire Street, Leeds, | Polarised Light and its Applica 
tions D. L. Smare, 6.15 p.m w%& Leicester Centei 
Demonstration Theatre, East Midlands Electricity Board 
Charles Street, Leicester, “* Modern Lighting in Production 
L. E. Gibbs, 7 p.m 

INSTITUTE OF BRITISH FOUNDRYMEN 

Von.. Nov. 16 EAST ANGLIAN SECTION Lecture Hall, Public 
Library, Ipswich Precision Castings,”’ Turnbull, 
7 w p.m 


Good 


p.m 


Burnley 
71s 


Education 


Thur Nov. 19 


BRANCH Constitutional Club 
Avenue, London, W.C.2, “ Patternmaking 
G. C. King. 7.30 p.m % SOUTHAMPTON 
Teck inical College, St. Mary's Street, Southampton, 
s of Copper-base Alloy Castings,’ F. Hudson 


LONDON 


INSTITUTE OF MARINE ENGINEERS 
MERSEYSIDE AND NortH WESTERN SECTION 
Bolton Watchkeeping in a Motorship 
te MERSEYSIDE AND NoRTH WESTERN 
SECTION Central College of Further Education, Barrow-in- 
Furness Marine Electrical Engineering,’ D. Gray, 2 p.m 
Shur Nov. 19. —NortH East Coast Secrion : South Shields 
Marine and Technical College, South Shields Marine 
Diese! Engines,”’ D. B. Stables, 3.30 p.m 
INSTITUTE OF NAVIGATION 
i Royal Geographical Society, 1, Kensington 
Cx London, S.W.7, “ Radiometry, Radio-Astronomy and 
Infra Red Techniques,”’ C. M. Cade, 5.15 p.m 


INSTITUTE OF PETROLEUM 
We Nov LONDON BRANCH 61, New Cavendish Street 
London, W.! Films in the Oi! Industry,”’ R Leach 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 
South Wales Institute 
Transport Painting 


\ 17 
Technica! College 
S. Speed + pm 


No» 20 


»~<day, Nov. 13.—SouTH Wares Centre 
of Engineers, Park Piace. Cardiff 
L. J. Robins, 7.15 p.m 
Von... Nov .16 ScorrisH CENTRE 
Street edinburg Diesel 
7.3 p.m 
No 


North British Hotel, Princes 
Power Units.” D. Kaberry 


NoxrH EASTERN CENTRE Three Tuns Hotel, 
N’ Type Injection Pump and Hydraulic 
lock, 7.30 p.m. g& SouTH WesTeRN Group 
Hotel, Plymouth, “ Transport Deveiop- 
1957." J Moon, 7.30 p.m 
WesTERN CENTRE Royal Hotel, Bristol 
Developments in U.S.A 1987 J. F. Moon 


’ METROPOLITAN ARBA Royal Society of Arts, 
o Adam Street. Adelphi, London, W.C.2 The Design 
 Radial-Flow Turbo-chargers and their Application to 
Road Transport,’’ E. Kellett, 6.30 p.m. x NortH REGIONAL 
CENTRE Victoria and Station Hotel, Preston, “ Air Sus- 
pension Vv. E. Gough, 7.30 p.m 
INSTITUTE OF SHEET METAL ENGINEERING 
18.--MipLaND BRANCH Byng Kenrick Suite of 
exe of Technology, Gosta Green, Birmingham 
stal Multi-Slide Press Work,"’ J. Hayes, 6.45 p.m 
INSTITUTE OF WELDING 
NortH LONDON BRANCH (Assemble at) 
‘4. Princes Gate, London, 8.W.7, for visit to the Imperial 
College of Science (opposite), ““ Demonstrating and Applica 
ions of Stud Welding.”’ R. W. Taylor, 7.30 p.m 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 


Nov 18 


Von. Nov. 16.—~NorTHERN CENTRE : North-Eastern Electricity 
Board’s Lecture Theatre, Carliol House, Newcastle upon 
Tyne, “ Lubricating Oils and Greases,”’ G. Potts 6.45 p.m 

Wed. Nov. 18.—East Miptanps Centre: Kesteven Farm 
Institute, Cavthorpe, Lincs, One-day Conference on Earth- 
Moving Equipment with particular Reference to Land Drain 
age and Estate Reorganisation,”’ 10 a.m 

INSTITUTION OF CIVIL ENGINEERS 

Tues ”v Great George Street, Westminster, London, 

SW. The Dokan Project—the Dam." G Binnie 

1 G. Campbell, R. H. Edginton, C. A. Fogden and H. N 

Gimson and “ The Dokan Project—the Flood Disposal 

Works and the Grouted Cut-off Cartain.’”* G. M. Binnie 

1G. Campbell, H. N. Gimson, P. F. F. Lancaster-Jones and 

Cc. A. Gillott, 5.30 p.m 

Trarric ENGINeFRING StuDY OF 


Tue Nx 1? 


Great 


Whar ‘ 1v 
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London, S.W.1, Discussion on 
Particular Reference to the 
introduced by J. Rawlinson, 


George Sucei, Westaunsier, 
“ Urban Intersections, with 
Design of Highbury Corner, 
5.30 p.m 
INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, Nov. 13.—NortTH SCOTLAND Sus-Centre Robert 
Gordon's Technical College, Aberdeen, The Application of 
Transistors to Line Communication Equipment,’ H. T. Prior 
D. J. R. Chapman and A. A. M. Whitehead, 7.30 p.m 

Vion., Nov. 16.—INPORMAL MEETING Savoy Place, London, 
W.C.2, Discussion on “Is Off-Peak Load Given Sufficient 
Encouragement ?"* opened by E. L. E. Wheatcroft, 5.30 p.m 
te Mersey AND N. Wa es CenTRE Royal Institution, Colquitt 
Street, Liverpool, “‘ The Application of Low-Pressure Resins 
to some High-Voltage Switchgear Designs,’’ T. R. Manley 
K. Rothwell and W. Gray, 6.30 p.m. ye NORTH-EASTERN 
MEASUREMENT AND ELectTRonics Group : Rutherford College 
of Technology, Newcastle upon Tyne, 1, * The Influence of 
Consumers’ Load/Consumption Characteristics on Metering 
Practice,’ L. B.S. Golds, 6.15 p.m. %& SHEFFIELD SuB-CENTRE 
Ange! Hotel, Brigg. “ Electrification of the U.K.A.E.A. 
Industrial Group Factories,’’ J. W. Binns and W. J. Outram, 
6.45 p.m. te NORTH STAFFORDSHIRE SUB-~CENTRE Technical 
College, Stafford, “ Field Suppression of Turbo- Alternators 
J. R. Hill, A. Hunt, W. J. Joyce and D. H. Tompsett, 7 p.m 
ve WESTERN Suppity Group S.W.E.B Hecssanienion 
Theatre, Electricity House, Colston Avenue, Bristol, | 

British Columbia-Vancouver Island 138kV Submarine Power 

Cable," T. Ingledow, R. M. Fairfield, E. L. Davey Ss 
Brazier and J. W. Gibson, 6 p.m 

Tues., Nov. 17.—-MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, Discussion on * Sequence Networks 
versus Summation Transformers for the Derivation of Single 
Quantities for Protective Relaying.’ opened by C. Adamson 
and E. A. Talkhan, §.30 p.m. % East ANGLIAN SuB-CENTRE 
Assembly House, Norwich, Discussion on “ The Provision 
of Adequate Electrical Installations in Buildings,”’ 7.30 p.m. 
¥e NorTH MIDLAND UTiILisaTION Group The University 
Leeds, “* The Provision of Adequate Electrical Installations 
in Buildings’ *Commercial Buildings,”’ E. E. Jacobi, 6.30 
p.m Ye NORTH-WESTERN MEASUREMENT AND CONTROL 
Group : Engineers’ Club, Albert Square, Manchester Sili- 
cone Electrical Insulation,”’ J. H. Davis, 6.15 p m 

Wed., Nov. 18.—Suppty Section: Savoy Place, London 
W.C.2, “Research on the Performance of High-Voltage 
Insulators in Polluted Atmospheres,’ J. S. Forrest. P. J 
Lambeth and D. F. Oakeshott, 5.30 p.m 

Thurs., Nov. 19.—SHerrirLpD Sup-Cenrre Grand Hotel 
Leopold Sireet, Sheffield, “* The Provision of Adequate Elec 
trical Installations in Buildings,’’ R. A. Marryat, and C. A, 
Belcher, 6.30 p.m. ye SOUTHERN Centre : C.E.G.B. Offices 
Portsmouth, Joint meeting with the Southern Branch of the 
Institution of Mechanical Engineers The Electrogyr 
Locomotive,’ J. K. Gessler, 6.30 p.m. ye IRIsH BRANCH 
Physical Laboratory, Trinity College, Dublin 
Architecture,”’ J. M. Waldram, 6 p.m 

Fri., Nov. 20.—EpucaTion Discussion Circuit Savoy Place 
London, W.C.2, Discussion on “ The Ordinary Nationa 
Certificate—-A New Look,’’ opened by T. Siklos, 6 p.m 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Nov. 18.—YORKSHIRE BRANCH Midland Hotel, Brad 
ford, ** What’s My Line,”’ 7.30 p.m 
INSTITUTION OF ENGINEERS IN CHARGE 
Tue Nov. 17.--Magnet House, Kingsway. London, W.C.2 


* Research in a Large Electrical Concern,”’ H. K. Cameron 
6.30 p.m 


INSTITUTION OF HIGHWAY ENGINEERS 
Fri., Nov, 20.—NortH East BRANCH King’s College, New 
castle upon Tyne, *‘ Modern Trends in Winter Road Main 
tenance," W. I. J. Price, 7 p.m 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Tues., Nov. 17,--Lecture Hall, Institution of Mechanical Er 
gineers, 1, Birdcage Walk, Westminster. London, S.W.1 
“ The Swindon-Built Diesel Hydraulic Locomotive,’’ G. E 
Scholes, 5.30 p.m 
INSTITUTION OF MECHANICAL ENGINEERS 
To-day, Nov. 13.—ScorrisH BRANCH North British Hotel 
Edinburgh, “The Jodrell Bank Radiotelescope H. ¢ 
Husband, 6.30 p.m 
Sat., Nov. 14.-East MIDLANDS GRADUATES’ SECTION Visit to 
John Taylor and Co., Bell Foundry, Loughborough, 10 a.n 
Mon., Nov. 16..-MIDLAND GRADUATES’ SECTION Birminghar 
Exchange and Engineering Centre, Stephenson Place, Birming 
ham. “Interior Space Problems in Vehicle Design B. ¢ 
Mill's, 7 p.m. ¥& Dersy A.D. Centre Midland Hotel, Derby 
Some Problems We Meet,”’ L. H. Dawtrey, 7.15 p.m 
*® ScortisH A.D. CENTRE Institute of Engineers and Ship 
builders, Glasgow, “* Something New in Diese! Engine Fuel 
Systems,"’ S. B. Hartshorne, 7.30 p.m 
Wed., Nov. 18.--NUCLEAR PAnet 1, Birdcage Walk, West 
minster, London, S.W.1, Discussion on To What Extent 
Should Design Wait on Research for Nuclear Power Plant 
6 p.m. wy BLACKBURN Panr Burnley Municipal College 
Ormerod Street, Burniey, Joint Meeting with the North 
Western Automobile Division Centre, “‘ Design and Develop 
ment of a Successful Light Car,’’ A. G. Booth, 7.30 p.m 
YORKSHIRE BRANCH The University, St. George’s Square 
Sheffield, “* The Mechanical Design of Shel! and Tube Heat 
Exchangers,” J. V. Bigg and J. P. Duncan, 6.30 p.m. 4 NortH 
EASTERN A.D. CENTRE Chemistry Lecture Theatre, The 
University Leeds, “Development of Industrial Crawle 
Tractors,"’ L. FP, Little, 7.30 p.m %& EasTeRN GRADUATES 
SECTION Visit to Air Trainers Link, Ltd., Bicester Road 
Aylesbury, Bucks, 7 p.m. y& Eastern GRrabuares’ SECTION 
Visit to British Welding Research. Abington, Cambridgeshire 
7 p.m 
Thurs Noy. 19.——EASTERN BRANCH 
Instrumentation for Space Research.’ P. Barrett 
% MipLAND BRANCH James Watt Memoria 
Great Charles Street, Birmingham. Chairman’s Address 
J. E. Belliss,6 p.m. ye Nortru Basrern BrRancu : Stephenson 
Building, Claremont Road, Newcastle upon Tyne, Discussion 
on “ Present Day Feed-water Treatment for High-Pressure 
Boilers," P. Hamer, 6.15 p.m % SOUTHERN BRANCH 
Technical College, Farnborough, Hants, A talk. illustrated 
bya film, on the Jodrell Bank Radiotelescope, H. C. Husband, 
7.30 p.m. ge WesTERN GRADUATES’ SECTION Roval Hotel 
Bristol, Joint meeting with the local Graduates’ Section 
the Institution of Production Engineers Helicopter Pro 
duction,”” E. J. Frost, 7.30 p.m. ye YorKsHirne GRADUATES 
SECTION Hotel Metropole, Leeds, “ Design and Develop 
ment of Machine Tools,’’ C. A. Sparkes, 6.30 p.m 
Sat., Nov. 21,—-LoNDON Grapuares’ SECTION : Visit to B.E.A 
Engineering Base, London Airport, 10 a.m 
INSTITUTION OF MINING AND METALLURGY 
Thurs Nov. 19.—-GENERAL MEETING Geological Society 
Burlington House, Piccadilly, London, W.1, Discussion of 
the papers “ Use of High Tension Separation in Dressing 
Jig Concentrate from Decomposed Columbite-Bearing Granite 
Nigeria.’ by F. A. Williams, and “ Metallurgical Accounting 
ind Control,"’ by M. L. Fitzgerald, § p.m 
INSTITUTION OF NAVAL ARCHITECTS 
Thurs., Nov. 19.-10, Upper Belgrave Street. London. S.W.1 
“The Hovercraft—a new Concept in Maritime Transport 
P. R. Crewe, and W. J. Egginton, 4.45 p.m 


Lighting and 


Swan Hotel. Bedford 
7.30 p.m 
Institute 
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INSTITUTION OF PLANT ENGINEERS 
Wed. Nov. 18 —Kenr BRANCH Railway Hotel, Darttord 
The Heat Pump and its Industrial Application,’” A. S 
Miller, 7 p.m 
r Voy. 19.—BLACKBURN BRANCH Castle Hotel, Black 
bur Building a Modern Factory P. Wyatt, 7.30 p.m 
% MERSEYSIDE AND NorTH Wa tes BRANCH : Donnan Labora 
tories, The University, Liverpool Developments in Welding 
Practice,’” R, Weck. 7 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Noy. 13.--EASTERN REGION Golden Lion Hotel 
hill, Ipswich High Education with particular reference 
to Production Engineering,’’ F. Metcalf, 7.30 p.m 
Mor Nov. 16——East AND West RIDINGS R€GION Perciva 
Whitley College of Further Education, Francis Street, Halifax 
Electronic Copying on Machine Tools,’’ R. Lawson, 7.30 p.m 
% NORTH WESTERN REGION Grand Hotel, Hanley, Stoke 
on-Trent Glass in Industry,’’ J. G. Window, 7.30 p.m 
Tuc Nov. 17.—-NorTH MuDLANDS REGION : Cromwell Room 
Grand Hotel, Leicester, “* The Sulphinus Process of Heat 
Treatment,”’ J. C. Gregory, 7.15 p.m 
Wed.. Nov. 18.---MiDLANDS REGION 
han fhe Production of Motor Roads,’ J. J. G. Michie 
ind Materials Handling into and through the Factory 
% WOLVERHAMPTON GRADUATE SECTION Wo 
verhampton and Staffs College of Technology. Wolverhamp 
on Modern Developments in Stee! Casting,’ F. Clymer 
p.m. % SCOTLAND REGION : North British Hotel, Princes 
treet, Edinburgh, “A Wage Structure for Engineering 
Henderson, 7.30 p.m 
Thur Nov. 19.—-SCOTLAND REGION The Institute of Engineers 
ind Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2 
Too! Wear and Machinability,”’ E. M. Trent, 7.30 p.m 
% SouTH EASTERN REGION : Swan Hotel, Bedford, ** Instru- 
nentation for Space Research,’ Dr. Barrett, 7.30 p.m 
%& SOUTHERN REGION: Polygon Hotel, Southampton Pro 
gress and Experiments in the Field of Mechanising Mail 
handling,’’ W. S. Roddis, 7.15 p.m 
FY Voy. 20.—-NorRTH MIDLANDS REGION Louis 
St. James’s Restaurant, St. James's Street, Derby 
Approach to the Production of Machine Tools,’ 
7 pm 
INSTITUTION OF PUBLIC HEALTH ENGINEERS 
Thur Noy. 19.—-Caxton Hall S.W.1 
of Sewage at Some of the Works of the Birmingham Tame 
and Rea District Drainage Board,’’ S. H. Jenkins, 6 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 
Wed., Nov. 18.—ScortisH BRANCH Institution of Engineers 
ind Shipbuilders, Glasgow ‘Materials and Fabrication 
Problems in Reactor Technology,’ A. Prince. 7 p.m. ye YORK 
SHIRE BRANCH Metropole Hotel, Leeds, “ Aesthetics of 
Modern Buildings and Planning Trends,’’ H. Bennett, 6.30 
p.m 
Thur Nov. 19.—-WESTERN COUNTIES 
Engineering Laboratories, Bristol, 
Structures,’’ L. R. Creasy, 6 p.m 
Fy Vov. 20.—-LANCASHIRE AND CHESHIRE BRANCH : College 
ot Science and Technology, Manchester Plate Girder 
Design,’’ K. C. Rockey, 6.30 p.m 
JUNIOR INSTITUTION OF ENGINEERS 
Nov. 13 Pepys House, 14. Rochester Row, London 
Chi Airman’s Address Electronic Components, 
C. Ball p.m. ye NorTH WESTERN SECTION : Engin 
Club, Albert Square, Manchester Manufacture of 
mn Polymer,’’ R. C. Spooncer, 7.30 p.m 
LIVERPOOL JOINT CHEMISTRY COMMITTEE 
Noy. 18.—Blossoms Hotel, Chester, “An Introduction 
the Free Piston Engine,”’ R Hosie and K. A. Troth 


30 pin 


MANCHESTER ASSOCIATION OF ENGINEERS 
day, Noy. 13,—Engineers’ Club, Albert Square, Manchester, 
2, Discussion on the proposed incorporation of the Asso 
ciation, 6.45 p.m 
NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
d No 13.—-Lecture Theatre, Mining Institute, Neville 
Hall, Newcastle upon Tyne Ship Model Size and Tank 
Boundary Correction,’ A. Emerson, 6.15 p.m 
PLASTICS INSTITUTE 
Thu and Fri., Nov. 19 and 20.—-Royal Institute of British 
Architects, 66, Portland Place, London, W.1 
or The Influence of Plastics in Building,’’ 10 a.m 
REINFORCED CONCRETE ASSOCIATION 
4 Nov. 17.—-MIDLAND COUNTIES BRANCH Birmingham 
ind Midland Institute, Paradise Street, Birmingham Cold 
Weather Concreting,’” N. M. Brydon, 6 p.m 
Wed.. Nov, 18.—LONDON BRANCH : 11, Upper Belgrave Street 
London, S.W.1 The Design of Concrete Mixes with High 
Alumina Cement,”’’ K. Newman, 6 p.m 
ROYAL AERONAUTICAL SOCIETY 
To-day, Noy. 13 AGRICULTURAL AVIATION Group : Library. 4 
Hamilton Place, London, W.1, Discussion on the Internationa! 
Conference at Cranfield, 7 p.m 
Tues., N 17..-The Library, 4, Hamilton Place, London 
W.i Mi agneto Gas Dynamics.”’ J. A. Shercliff, 7 p.m 
Thurs Nov 19 15rH British COMMONWEALTH LECTURE 
Institution of Mechanical Engineers, 1, Birdcage Walk 
London, S.W.1, “Some Recent Progress in Air Survey wit! 
Special Reference to Newly Developed Territories,’ W. P 
Smith, 6 p.m 
ROYAL INSTITUTION OF GREAT BRITAIN 
Fr Nov. 20.—-21, Albemarle Street, London, W.! Atoms 
ind Molecules,’’ Sir Lawrence Bragg, 9 p.m 
ROYAL SOCIETY OF ARTS 
Cantor Lecture, John Adam Street 
Education,’’ f 


Midiand Hotel, Birming- 


6.30 p.m 


Room 
Russian 
N. Stubbs 


London Purification 


Universit 
Framed 


BRANCH 
Economics otf 


Conference 


London 


Vion ov. 16 
2 Venables, 


Technological 


ROYAL STATISTICAL SOCIETY 
1. Nev. 18.—London School of Hygiene and Tropical Medi- 
cine, Keppel Street, London, W.C.1. ** Practical Experimenta- 
on as a Teaching Method in Statistics,’ G. H. Jowett and 
Miss H. M. Davies, §.15 p.m 


SOUTH WALES INSTITUTE OF ENGINEERS 


Thur Nov. 19.—Institute Buildings, Park Place, Cardiff, “* The 
Construction of Main Roadway Junctions Underground,”’ 
W.A. Terrell, and P. B. Rees, 6 p.m 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


Fr Nov. 20.—-Institution of Engineers and Shipbuilders, 39, 
Elmbank Crescent, Glasgow, Metallurgical Aspects of 
Flat Rolled Products,”’ A. J. K. Honeyman, 6.45 p.m 


Advanced Engineering Courses 


Problems of Radioactivity at Water and Sewage Works. Tui 


MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY, Man- 
chester, |. Two-day course, Thursday and Friday, January 14, 
and 15, 1960. Fee £5 Ss 
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WELDED 
FABRICATIONS 


GENERAL MACHINING 


Modern Conveyors 


LIMITED 





AYNHO ROAD, ADDERBURY 
BANBURY, OXON 


Telephone : ADDERBURY 238/9 











ENGINEER 


PLEASE 
WRITE FOR 
THIS 
CATALOGUE 





LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.|! 


TELEGRAMS : PREFERMENT, SOWEST-LONDON 


| 


PHONE: ABBEY 5429 
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(1) A6 ins.'50 ton with plain ram. (2) Clow attach. on 12 ins./25 ton. 
(3) A I2ins./25 ton with plain ram (4) Al2ins ton with screwed ram 
(5) A 6 ins./100 ton jack 





THERE’S A MODEL 
FOR MOST PURPOSES 


” (Hudralite} 
yy 


because 
THEY LIFT SO EASILY 


This range of light-weight hydraulic jacks releases man 
power, 

High tonnage jacks usually te up a number of hands for 
they are so difficult to manceuvre single handed. Most 
Hydralites can be handled by one man some even by one 
hand. Capacities are from 1§ to 100 tons. 


Get catalogues to-day or future quich reference. 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW 


TANGYES 


LIMITED 
BIRMINGHAM 


AD. No 64 
Enter No, 732 on reply card 
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ESTABLISHED OVER 100 YEARS 


George Wailes 
AND COMPANY LIMITED 


382-8 Euston Road, London, N.W.1. 
Telephone: EUSTON 3176 


Engineers ° Millwrights & Tool Merchants 


We are specialists in 


EXPERIMENTAL WORK 





SPECIAL MACHINES 
DESIGNED AND MADE TO ORDER 


MACHINING FOR THE TRADE 
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KENYON 


METAL FABRICATION WITH YEARS EXPERIENCE 


For nearly 50 years we have fabricated ventilation 
ducting in Aluminium, Mild Steel, Galvanised 
Miid Steel and Stainless Steel for the Heating and 
Ventilating Trade 


With this experience our knowledge of the many 
and varied applications of metal fabrication is 
considerable and, coupled with the use of modern 
machinery and fully skilled workmanship, we are 
able to produce work of the highest quality at 
competitive prices. 

We are abl: to handle practically any size of 
contract from small kitchen extract to complete 
ventilation systems for Universities. hospitals and 
office blocks, etc. and all enquiries are dealt with 
in the shortest possible time 


Our fully qualified Technical Staff will be only 
too pleased to call and discuss your requirements 
and problems or supply any further information 
you may desire 


WILLIAM KENYON & SONS (Metal Fabrications) LTD. 
DUKINFIELD + CHESHIRE 


Telephone: ASHton-under-Lyne 3646 and 16147. Telegrams: Kenyon, 
Dukinfield. 











SM,36 





GUARANTEED TO SHEAR TO WITHIN 
005 IN. ACCURACY 


ADVANTAGE 
ENORMOUS 


J. RHODES & SONS LTD. 
WAKEFIELD, ENG. 
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59 Ton 
Goliath Crane 
71’ Span 

71’ high 











LIFT GLASGOW 





3-10 Ton Scrap Bay 
Magnet Cranes 


33 Ton Goliath Crane 





J. H. CARRUTHERS & CO., LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. Telephone: East Kilbride 20591, Telegrams: Hoisting, East Kilbride 
Enter No. 751 on reply card 
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RADE MAAR 


This photograph shows the results obtained from our 
aluminium alloy, Duralumin ‘C’. This new addition 
to our range of light alloys has been developed specially 
for its outstanding machining properties and is 


meeting with remarkable success. 


Our Technical Sales section will gladly give you further 


s] | — : } 
details. Please write or telephon 


ith no rake. Photo t 


More advantages of DURALUMIN 
© No swarf build-up. It comes away in tiny chips. 
© Longer life for cutting tools—fewer stoppages for 
re-grinding. 

Less supervision needed. One operator can watch 
more automatic lathes 

Available as extruded and heat-treated machining 
or as extruded forging bar. 


bar, 


» Depth of cut 
ed electron 


aap BOOTH & CO tO; ARGYLE gang iceman BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well « 


1 copp hight alloys 


a 18 
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WIRE 
ARMOURED 
RUBBER 
HOSE 


for varying specifications with FLAT, HALF-ROUND and 











Major 






ROUND spiral wire. Internal diameters from ¢ ins. to 8 ins. 


break-through 


made tough for hard work and years of service 






Details and prices sent on request 
















in axial fan 


HYDRAULIC HOSE BREWERS’ HOSE 
SAND-BLAST HOSE ROCK DRILL HOSE blade design! 
TAR SPRAYING HOSE SALVAGE SUCTION HOSE 





Full details of these and many more special purpose hoses 
from :— 





Ax 


RUBBER WORKS 
COMPANY LTD. 








SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


High efficiency 


P.O. BOX 7, RENFREW 


Telephone: RENFREW 2384 ‘Grams RUBBER, RENFREW, Telex: 77-107 


High operating pressures 


Low speeds 





Reduced turbulence and 


silica ; Enter No. 771 on reply card 
hay blade friction 








1 
| 
Low sound levels 


Minimum weight/space 
requirements 





The Ax-Slot fan marks a major advance in axial fan design. The slotted blade formation gives 
af 


‘boundary layer control’ extending laminar flow over a large portion of the blade chord and 


the same time, permitting the use of greater flow deflection angles. This offers the engineer the 


choice of designing for higher efficiency or higher pressure ratios, or a combination of both 
Higher pressure ratios and minimum losses due to turbulence and blade friction result 


Geared Motors designs where size, weight, noise and vibration are all reduced. 
; to 20 H.P. ' These qualities make the Ax-Siot particularly suitable for many industrial, general marine 
aeronautical applications. This patented design of fan is, in fact, in service in all the Americ 


nuclear-powered submarines 


oon neeeesa-------- 











a. Keith Blackman Ltd 


Variable n the fu 
j to 7) HP. | Leaders in lading 
MILL MEAD ROAD - LONDON N17 - TOTTENHAM 4522 
Compact purpose-made power drives are our business 


PETER RAYNER LTB RAYNER | Att the te nme of if tht ae maton whic 

| hy mu tured in Great Britain by Keith Bl nan Ltd tgreement with t} 
121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864/5 Aas yi pore t menaatey 
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Regd Trade Mark 


ALUMINOUS CEMENT 
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because the 
same cement 
makes:— 


Concrete in hours—not days 
(using ordinary aggregate) 


Corrosion-resistant Concrete 


using ordinary inert aggregate) 


Refractory Concrete 
(using firebrick aggregate) 


Insulating Concrete 
(using lightweight aggregate) 


FOR SPEED 
STRENGTH 
RESISTANCE 
REFRACTORINESS 


é 


LAFARGE ALUMINOUS GEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 


AP93 
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For Hydraulic 
Platforms 





This version of the well-known Simon Hydraulic Platform has a chassis 
frame mounting base made from 5” x 2'',” R.H.S. which give a very strong 
construction. The swivelling outriggers are of the same section, welded to 
double-depth near the hinge. The main boom is made from twin 5” x 2'/s" 
R.A.S. 


Rectangular Hollow Sections (R.H.S.) are now being used for a wide 
range of mechanical and structural purposes. The sizes available in the 


Stewarts and Lloyds’ range of hot-formed sections are listed in the 


accompanying table. R.H.S. eliminate the need for special shaping of 


components prior to welding. Any straight-cut R.H.S. or tube will fit 
accurately against their flat sides whether square-on or at an angle and, 
moreover, lugs of various kinds produced from tube or bar are easily 
attached. Welding is simple and no bevelling is necessary. 

R.H.S. are produced to the physical properties of B.S.1775 Grade 16. 
Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, 
S.W.1, is willing to advise on or quote for any welded sub-assemblies. 


STEWARTS AND LLOYDS WAREHOUSES THROUGHOUT 
THE COUNTRY STOCK R.H.S. 


Pamphlet giving full dimensions, properties and prices will be sent on application to:— 


Stewarts and Lloyds Ltd 


STRUCTURAL STEEL DEPARTMENT 


BROAD STREET CHAMBERS, BIRMINGHAM 1 








OF RHS 
8 flee, 
INCHES INCHES 
‘xt 24 x it 
Wx % <x 
1k x 1% 34 x 
24 x 2} 44 x 23 
2} x 23 1; x 4, 
2k x 2b 23x 1 
23 x 23 3x 
3} x 3 ir am ti 
rurcmcommacns 5 x 24 
TYPE 
LARGER SIZES 
ARE ALSO NOW AVAILABLE 













OUTSIDE DIMENSIONS 
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Sewing (ndied 


THERE is no substitute for experi- 
ence—and in the field of modern 
jointing materials the experience of 
Richard Klinger Ltd. is unrivalled. As 
long ago as 1886, they pioneered the 
original compressed asbestos jointing 
known as ‘Klingerit'—a tremendous 
advance in those days, it is still in the 
widest use today for ships, refineries, 
chemical and power plants all over the 
world. Please write for the Klinger 
book of jointings and full details. 


JOINTINGS 


KLINGERIT KLINGER 1000 KLINGER 721 


High-pressure compressed asbestos sheet Wire-reinforced jointing Oil-resistant compressed asbestos 
jointing jointing for the Aircraft Industry 








KSEE AAO SG LOLA ASTD NEE AY NOC IN OEE INE TI BIE CLOG OAM BNO lt SAI CS ORIN 


RICHARD KLINGER LIMITED KXlingerit Works 


Dh Ba HIRE RINE mest 
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An Esso photograph 


KLINGER OILIT KLINGER ACIDIT 


Jointing especially made for use The acid-resisting compressed asbestos Steam and Oil jointing 
with oils and all hydro-carbons jointing 


AM 9m RipaneR ANNE TaNeNaND SALI RS SH AERA a RE AE RA A RRS NE NI: IR OO Rd ROH 


SIDCUP, KENT Telephone FOOtscray 7/777 


OR RAMEE LO TSS URE RY BLE SRR MER ANTE BON 208s PSOE HS RAN IR MN OEE 
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Matthew Hall & Co. Ltd. 


were entrusted with the 


procurement and erection of a 


Styrene Monomer plant at 


Carrington, Cheshire, 
for Petrochemicals Limited, 


an associate of 


Shell Chemical Company Limited. 








MATTHEW HALL 


GROUP OF COMPANIES 
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The 


The Seamlex Rotary Joint is light in weight, compact, easy to install, easy to repair and economical. 


The United Seamlex Rotary Joint is manufactured under licence from The Seamlex Company of 


THE ENGINEER 


UNITED 
SEAMLEX ROTARY 
UK. PAT. APPLIED FO 


(a) eam, cea ee E 


a aa 


Long Island City, New York. 


PRESSURE EQUALIZING CHAMBER 


UNITED SEAMLEX ROTARYS maintain their steady leak- 
proof performances under higher pressures because... 
regardless of the pressure in the supply line, the Pressure 
Equalizing Chamber automatically reduces the pressure to 
the minimum required for continuous, leakproof operation. 
The automatically reduced pressures cause less friction, 
prolonging the life of the seal, as well as the rotary shaft, 
thus providing effective protection against leakage. 








qummemee riyiy 
reins (// 000811 
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United Seamiex Rotary 
Joint 


PRESSURE 
DIAGRAM 


How working pressure 
P, + spring (Bellows) 
pressure P, is reduced 
by counterpressure P, 





2 


Protection 


against 


Leakage 


FLOATING GRAPHITE SEAL 


The Seamlex Floating Seal, being flexibly mounted by means 
of a metallic bellows, is self-aligning, permitting it to move 
freely in any direction, axially as well as radially and obliquely. 
The Floating Seal absorbs smoothly the impact that is exerted 
upon it by a misaligned revolving shaft. 


REVOLVING SHAFT Fil 
zw 











cL EXILE BELLOWS 


FLOATING SEAL 


| STATIONARY HOUSING 


FLOATING 
SEAL 

Self-aligning in any direc- 
tion, axially X—X, radially 
Y-Y¥ and obliquely Z-Z 





3 


EXTERNAL PRESSURE ADJUSTMENT 


This third exclusive feature contributes further to the con- 
tinuous leakproof performance of United Seamlex Rotarys 
because... 

It permits compensating for wear of graphite seal before 
leakage occurs—without removal of Seamlex Rotary from 
service. 

Predetermined factory-adjustment—to meet your particular 
working pressure—eliminates excessive wear of seal and 
shaft. 























Yee L 








HEADER 








j 
REVOLVING SHAFT 





GRAPHITE sea. 


BELLOws | _. THREAD 
HOUSING 


SCREW 
ADJUSTMENT 


The threaded engage- 
ment between header 
and housing permits the 
relative movement re 
quired for wear com 
pensation and pressure 
regulation 





UNITED FLEXIBLE metautc tusine co. ro. 


KINGS BOURNE HOUSE, 229-231 HIGH HOLBORN, LONDON, W.C.! 


WORKS - PONDERS END, ENFIELD * MIDDLESEX 


Telephone : HOWARD 1881 
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may ins tRUMENT CENTRE 


20 QUEEN ANNE STREET, LONDON, W1 


#@ 
i 
:f Telephone: IMPerial 6000 
Press Enquiries: LANgham 425] 


hév, To <nformatiow 


Electronic and nuclear instruments 
Navigational and survey equipment 

Optical and ophthalmic instruments 
Laboratory, medical and X-ray apparatus 
Instruments for process control and automation 


Kinematograph and allied instruments 


+ + + + HF H 


All industrial instrumentation 


"hl — . Space donated by SPERRY GYROSCOPE COMPANY LIMITED 
<8 ‘ Manufacturers of marine, aeronautical, guided weapon, 


industrial and nuclear control systems & instrumentation 


SCIENTIFIC INSTRUMENT MANUFACTURERS” ASSOCIATION 
LTE TE 
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You cannot get better 
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screws than Unbrako McNEIL 


manhole doors 


because no better screws for air-reccivers, 


are made 





We are living in an age where things are moving faster check and test that w 
Today, there is a greatly increased ¢ logy ried t ro 
7 “4 a Bayon ng complexity of design and a multiplication te hnic ins and 

f parts And finally tt ws t 
sealant ome more costly J e likely unless n our modern plant at 
every componer rt part is designed t tand up tott b ted cold forg 
Unbrako Socket Screws cost less, far less, than trouble rew t y 
The steel from which they are made comes f 4 during tt 
Unbrako Steel Division. No ordinary steel either. Clear ensure that every Unbrak 
and free from inclusions, it is singe d to our owr Screw has the performar 
exacting formula and supervised at all stag of ma vat spells reliat Yo 
facture by skilled metallurgists. They aim at one standard cannot buy a better screw 
only—a steel fit to be made acsche woild s finest screws specify Unbrako-alwa 
Melting, cogging and drawing, plus every inspection, Write for fre IMP 


UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SCREW COMPANY LIMITED . COVENTRY 
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boilers, elc. 











HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


flawless ma ai, 1S also 
works by highly trained FABRICATED STEELWORK 
T are fF ced ‘ — 
iitean ta deen WELDED CENTRAL 
Unbrako Socke | 
ontrol checks HEATING BOILERS 
P f manufactur 





BRAK \CHARLES McNEIL LIMITED 
0 | KINNING PARK HYDRAULIC FORGE 


$70 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 1131 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the:— 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


If so please phone at once and allow us to quote 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 390! 5187 
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Service to stamping shops isn’t quite as easy as 


The largest and smallest that, but Jessops are now giving rapid delivery of 


Siemens Ediswan integral torque- 
meters produced so far I he } 

indicator can be seen immediately 

above the two shalt unrts. 

now available in weights up to three tons 


They can be supplied 
either annealed or heat- 
treated 


either black or rough- 
machinedonone or morefaces 


either with longitudinal or 
transverse grain flow 


in the following hardness grades 
HARDTEM A 401-429 BRINELL 
HARDTEM BB 363-388 BRINELL 
HARDTEM CC 331-352 BRINEiL 
HARDTEM DD 293-32) BRINELL 


JESSOP-SAVILLE 


LIMITED 

















SIEMENS EDISON SWAN LTD BRIGHTSIDE WORKS % SHEFFIELD ENGLAND 


A MEMBER OF THE B.S.A. GROUP 


Department PD9, Woolwich, London S.E.I8. Telephone Woolwich 2020 








2 TA 2498 P3424 
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. a light to guide the designer 

who seeks more efficient ways of 

cow making cylindrical products to close tolerances. 

' In these precision hollow extrusions, the 
ee integral ends, with their wide possibilities 

; er for internal and external forms, obviate 

eel costly machining and assembly. 





y : oes A leaflet explaining Reynolds Hollow 
ae Extrusions more fully will be sent on 
os request, or our technical staff will be 


pleased to advise you 





REyny 
TUBE Co : re 
TOD. 
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Se : Se SRMING Hay 
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THE PRESENT COPPER ree SYSTEM 
OF SERVO CONTROL 


THE NEW SIMPLIFIED COAXIAL SYSTEM 












FOR THE FIRST TIME— 
A LINEAR ACTUATOR WITH 
EXACT POSITIONAL CONTROL 
OF PISTON ROD EXTENSION 


@ Servo or No Servo. 
@ Electric or Mechanical Input Signais. 


@ No-Leak Valve Allows Accumulator Opera- 
tion or Small Capacity Pump. 


@ Automatic Lock Valves Incorporated. 
@ Instantaneous Response to Controls. 
Oo @ Insensitive to Temperature Variations. 


HYDRAULIC OR @ Accurate to any Required Degree. 


@ Simple, Low Cost. 


PN EU MATIC ACTUATOR Simply write for literature Publication No. ASO! 104, 


HYDRAULICS & PNEUMATICS LTD. WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON. Telephone: Wolverhampton 24456 
Enter No. 872 on reply card 
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IN IRON & STEEL 
UP TO 1: CWTS. 


PURPOSE MACHINES 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 


APPROVED 


HEAVY AND 
“AWKWARD” 
MACHINING & 

GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 
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Better than New 
with a e*eees 


BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH,SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 





























ET ie ae 
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Are 


+ Microscopic 
examination 
test panel 


These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 











PINCHIN JOHNSON & COMPANY 
HEAD OFFICE : 4 CARLTON GARDENS * LONDON SWI * TEL: TRAFALGAR $600 
Principal P. J. Service Branches and Stock Depots : 
BELFAST * BIRMINGHAM + BOOTLE « BRIGHTON + BRISTOL +» GLASGOW - LEEDS 
MANCHESTER * NEWCASTLE-ON-TYNE » SOUTHAMPTON 


Enter No. 883 on reply card 





New Shape Aijr Filter... 
‘s' Mat AWA! Fabric Air Filters 


a” 


Eh: Gk ee Se, Se 


have a filtering area considerably greater 
than that of the duct connection because of the ‘S’ 
formation. @ Positive edge sealing between fabric and 
side sheeting @ the whole ‘S’ formation exposed to 
air flow @ Automatic feed-in of filtering medium 
adjustable to suit desired conditions @ supplied 
as a self-contained packaged unit. 
Can be supplied with (a) automatic 
bie feed according to dust load 
(b) automatic time control 
(c) push button control, and 
(d) manual operation, 
Ozonair Engineers will be pleased 


to help you with your problems 


Patents Pending for cleaner air. 


Yet tone. G m= 4 


OZONAIR ENGINEERING CO. LTD., THE ESPLANADE, ROCHESTER, KENT. Telephone: Chatham 45011/PBX 
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PUMPS WITH A PURPOSE . 





TURBINE PUMP 
pumps large quantities against high heads 


we 


NO-CHOKE PUMP 
pumps liquids with 
solids in suspension 


Sa 
i PROPELLER PUMP ee a : : re Y } | : 
a Se ee ‘ Bes $ . G-CH 


Horizontal version of above 











The name ‘Pumps’ 
may be adequate for most 
men but to the enthusiastic engineers 
in our Pump Division, the word means life itself for 

it describes a multitude of devices of greatly differing 
size, shape and action. The selection of a ‘Pump for 
the Purpose’ demands specialist thought. 


TANGYES LIMITED 
SMETHWICK - BIRMINGHAM 


The best known name in Pumps 
Telephone: Sme 1181 + Grams: TANGYES, BIRMINGHAM Getie teat cleans 


pump on rapid circulating 















The picture above shows 
Tangye Borehole and Tur- 
bine pump at the Mere 










Rea OGrrices 





duty at a chemical works. 





EXPERT ADVICE 


AD No. 69 
Eater No. 891 on reply card 
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P.L.A. LONDON 





Silhouetted against a grey London sky these Stothert & 
Pitt 3 and 5 ton cranes with maximum radii varying from 
65ft. to 90ft. stretch as far as the eye can see. 





Many thousands of miles away, 3 ton cranes with 3 legged KANDLA, INDIA 
trucks and a maximum radius of 75ft. speed up cargo 

handling in India. Also in use at the same port are 6 and 

10 ton cranes with maximum radii up to 75ft. 
















. ae 2? r. i \ “ 
a —— eee. AY 
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BEIRA, EAST AFRICA 





In East Africa, the use of Stothert & Pitt 3 ton cranes 
with a 55ft. maximum radius ensures the quick turn 
round of large cargo ships. 





Always busy are these 3/5 ton semi-portal cranes GOTHENBURG, SWEDEN 2 
with maximum radii of 96ft. and 69ft. which 
dominate a dockside scene in Sweden. 


STOTHERT & PITT CRANES 


— FIRST IMPRESSIONS OF THE WORLD'S PORTS 





STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 
London Office: 38 Victoria Street, S.W.1. Midlands Office: Great Western Bulidings, 6 Livery Street, Birmingham 3. 
SP104 Enter No. 901 on reply card 
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THE MOST PRACTICAL 
| SPECT ALIST)) WAY OF ELEVATING 
OMA TM BULK MATERIAL AND 
DESIGNERS AND OFFERING THE BEST 
MANUFACTURERS 
OF POSSIBLE PROTECTION 


CONVEYING AND AGAINST FIRE AND 


ELEVATING 
EQUIPMENT EXPLOSION RISK 


W.S.BARRON 


& SON LID. 
GLOUCESTER 


Phone: 21055/6/7 Cable: BARRON Gloucester 





br cea 
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NEW “a0” ‘SERIES SUTORBILT ROTARY POSITIVE BLOWERS 
WITH OIL-FREE OPERATION 


Because SUTORBILT Blowers require no 
internal lubrication, compressed air or gas 
is delivered OIL FREE. This is the most 
important feature in air conveyors handling 
food and chemicals in particular. 





The new ‘‘400"’ Series blowers are available 
in 30 sizes, ranging FROM 10 c.f.m. TO 
3,000 c.f.m., and pressures from 4lb. p.s.i.g. 
to 10lbs. p.s.i.g. (or to 15 p.s.i.g. for special 
application). 

Constructional features of the ‘‘400’’ series 
blowers include wide face herringbone gears, 
thus minimising wear and maintaining close 
impellar tolerances. 


FOR PROMPT DELIVERY AND 

HIGH PERFORMANCE SPECIFY 
SUTORBILT DESIGN BLOWERS 
—EXHAUSTERS AND GAS PUMPS. 


THE HILLSIDE FOUNDRY 














SurorBitT Tel : Cupar 2091 Me ENGINEERING Co., LTD. 
Grams : Foundry Cupar Fife (CUPAR) LTD 
CUPAR - FIFE - SCOTLAND 
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TRACE \ Smedley MARK 
PAN GRINDING MILLS 

























cAOWh 


SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Olin. by 6ft. Oin. in Grade 
“A” and “‘B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from Bin. by 8in. up to 
10ft. Oin. by 5Sft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces. 
Sizes Bin. by 5in., 10in. by Sin. and I2in. by 8in. 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and “B"’ In all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘I Section types from I2in. up to 
l6ft. Oin. 


PARALLELS. Hardened Too! Steel to B.S.S. 
Grade “‘A’’ and ‘B’’. Complete in wooden 
case. Sizes 4in. up to I6in. 

MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from /2in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising problems, 


LAPPING BLOCKS. Made from hard close- 
grained cast iron surfaced on top and bottom 
faces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 


12in. circular. 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L¢ 
Belper. Derbyshire. 
Telephone: Belper 12 
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Sz WINDLEY BROS - LTD 


oo 
< CROWN WORKS 


ele C000 


SENN CHELMSFORD - ENGLAND 
—— felephone CHELMSFORD 2224 
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SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 


quantity production. 


*AUTOMOBILE *ELECTRONICS | *AIRCRAFT 


Fuel tanks, elevators, tail planes, 











| 
Body panels, wings, cabs, silencers, Main control cabinets, instrument 
petrol tanks, etc, etc | panels and boxes, receiver chassis, | pressings, fabrications in all metals 
j etc | | 
j i 








Our Sheet Metal Working Plant includes: 
Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E.G. B WEST ROAD, TOTTENHAM, 
yay rown LONDON, N.17 
& Co., Ltd. Telephone ; TOTtenham 2257-8-9 
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HENEAGE STREET, 
LONDON E.1 





BISHOFSCATE i i 7 
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Plain talk about 
management control 1O-F ‘nike ite nide aoa depict 


Plain talk about I-C-T 


equipment in the world computers, electronie 
; ; calculators, punched card machines. Something to 
A data processing system, from the smallest punched card fit any company of any size. 
installation to the big jumbo sized computer. is simply a device <es at 
: 8 J | Py I-C:T are specialists in 


to give you time to think. It doesn’t need most of next month data processing 


o work out last month’s figures, and so you can go to your : a 
as rk t last k de a “ / saat 3 1-C-T equipment will earn every penny of its keep 
management meetings with facts that are news as well as history. in helping your organisation to run smoothly. 
Extend it to its limit and it becomes an instrument 


You can get your figures early enough to take the right action. } n instru 
. : , of management. I-C-T are using all their formidable 


You can reload your plant before you miss the market, spot resources to extend the techniques and applications 
dead weight before you begin to feel it drag, blow out the of modern data processing. They are far more 


than just manufacturers of equipment. They are 
; ; é ~pecialists in the use of data processing machines to 
picture ot a company is a dynamic one, influenced not only promote and assist scientific management. 


bottlenecks before they begin to clog the works. The true 


by its own affairs, but by national, industrial 
and human factors. A data processing 
system can take into account any factors you 


1-C-T are at your service 





1-C-T will examine your problems and tell 
you precisely what they can do to help you. 
They are ready to advise you and to educate 
vour staff in data processing techniques. 
This is 1-C-T service, using all the resources 
of Hollerith and Powers-Samas, two pioneers 
of data processing. 


decide are relevant to your company’s 
business. This is the beginning of scientific 


management control. 











INTERNATIONAL COMPUTERS AND TABULATORS LTD 


HEAD OFFICE: 149 PARK LANE, LONDON, W.1 HYDE PARK 8080. OFFICES THROUGHOUT THE U.K. AND OVERSEAS 
Enter No. 931 on reply card 
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Here is a material that is an excellent electrical 
nsulator yet is sufficiently strong to provide good 
mechanical service without chipping or crac king. 
Indeed, TUFNOL is used extensively for terminal 
boards, insulating panels, slot wedges and many 
other similar components in addition to gear wheels 
and bearings. 


Ask our Engineer to come and talk Tufnol with you. 


STRONG BUT LIGHT 
RESISTS CORROSION 
WITHSTANDS CLIMATIC EXTREMES (Regd. Trode Mark) 


GOOD ELECTRICAL INSULATOR 
MACHINES EASILY Available in sheets, tubes, rods, bars, angles and channels and in several brands 


MV Sce lave 


CAN BE STORED INDEFINITELY 





oe ee ee 6B AR R BIiIRM N G H A M 2258 
i 
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STANDARD UNIT LIGHT-WALL 
STAINLESS STEEL 





PIPING 


Here's an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3 , 4", 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 


WELTEXA 


SHAPE YOUR FUTURE 












Interested ? Then send 
for our technical book- 
let “The WELTEXA 
System,” today. 





WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 3% 















Metal 
ne @ Expansion Bolts 


; 
i 
ca 


Loose Bolt Type 
+ 

* Bolt Projecting 
Type 


LOOSE BOL T TYPE. For use where it ts desir- 
able or necessary to insert the bolt AFTER the 
Rawlbolt shield has been placed i position 
These are usually preferred for floor fixings 
because there is no necessity to LIFT whatever 
has to be fixed either when installing or removing 
it. Moreover, if removed, NO projecting bolt 
is left in the floor. 

BOLT PROJECTING TYPE. For use where it 
is desirable or necessary to have a bolt in posi- 
tion BEFORE whatever has to be fixed is offered- 
up into position. These are usually chosen for 
making firm fixings to a wall, because the item 
to be fixed can be SUSPENDED on the project- 
ing bolt while the nut is put on and tightened 
For overhead or ceiling work, either type of 
Rawlbolt is equally applicable 

When the Rawibolt is inserted in the hole the 
action of turning the bolt causes the segments 
to be compressed against the wall of the hole 
completely locking the bolt and the fixture in 
position. There is no grouting in, therefore no 
waiting for cement to harden. Sizes for #”, to 
1” Whit Bolts. 












THE WORLD’S LARGEST 
MANUFACTURERS OF FIXING DEVICES 


CEMENT-IN 
SOCKETS 


For fixing in-situ 
before cement 
is poured. 





Made of malleable iron. They are placed in position before 
the cement is poured and remain permanent sockets to receive 
the bolts. To ‘spot’ the Cement-in Sockets when fixed in 
the cement, a small wooden plug is usually inserted in the 
threaded hole and later removed. Sizes for {” to 1” Whit 


—— i i 





‘H’ TYPE 
TOGGLES 


For use with standard carriage bolts where a heavy load has 
to be carried, and it is difficult or impossible to reach the re- 
verse side of the wall for a through fixing. This device is the 
same in principle as a Gravity Type Toggle, but it is made 
especially for heavy duty work. A hole ts bored right through 
the wall with a Rawltool The ‘H’ Toggle is suspended hori- 
zontally towards the head of a bolt and pushed through the 
hole until it reaches the void where it falls into a vertical 
position. The fitting is inserted over the threaded end of the 
bolt and the nut tightened on so that it pulls the toggle tight 
against the back of the wall. Sizes for {” to 3” Carriage Bolts 


name 





Technical Literature 
Free on request. 















5 
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CAULKING 


BOLT 
ANCHORS 


This device is constructed from specially chilled iron in 
combination with lead. It is so formed that when caulked 
in position upon the head of a bolt, the chilled iron section 
forms a series of struts between the bolt head and the walls 
of the hole, making it impossible to withdraw the bolt until 
the walls of the hole break away or the bolt fractures. The 
method of use is to make a hole with a Rawiplug Tool, to 
place the bolt in the hole, head foremost, to place the 
washer on the bolt, and finally to follow with the Bolt 
Anchor, cone shaped head foremost. It is now ready for 
caulking which is carried out with a caulking tool and a 
heavy hammer _Sdizes for i i to_ I” ” 'W Whit_Be Bolts 


RAWLTAMPS 


for inserting a metal thread 

in shallow concrete. 

A threaded steel sleeve or to 
which is pressed a cylinder of lead 
alloy to form a complete unit 

A shallow hole of the correct size 
is made with the appropriate 
Rawldrill or Durium Drill, the 
Rawltamp is pushed to the bottom 
of the hole and given a few sharp 
blows with a hammer and the caul- 
king tool; it is then ready to re- 
ceive the bolt. Sizes for 4,” to 
+” Whit Bolts. 





THE RAWLPLUG COMPANY LIMITED 
CROMWELL ROAD - LONDON SW7 
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10 ton Steam Perma- 
nent Way Crane. 


4 3 Motor, electrically 

Banat. i => operaced Fixed Wharf 

; 5 tons at - N rane. Duty: tons 
ati radius free | . at 22 ft. radius. 

















ANERLEY WORKS, 
LONDON, S.E.20 


UBBARD 





Telephone : Sydenham 3111 (5 lines) TAYL' 


NDSis0n07/j 
Telegraphic Address / CE st Telephone Nos.: 
“ Lifting, Leicester — 225736 
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BRANDED BOLTS 





Each type of Newall bolt— 


NEWALL HITENSILE 
NEWALLOY 
NEWALLASTIC 
NEWALL HI-TEM 


is branded with its own distinctive mark and 
is recognised by engineers as having ‘‘ unique”’ 


qualities. 


We shall be happy to supply any engineer designer who is interested 
with detaile of the various bolts and studs, which cover the fall 


range of modern requirements. 


LOOK FOR THE NEWALL BRAND 


Enter No. 963 on reply card 
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Get on top 
Of those stresses 
and strains 


by using Saunders- Roe Foil Strain Gauges. 
For example one application recently .. 
carried out by our Foil Strain Gauge 
Consultancy Service was monitoring of 
strains in cylinder liners of ship’s diesel 


engines undergoing sea trials. 


The judicious use of Foil Strain Gauge 
techniques can lead to more efficient designs 
with consequent economies in production 
and cost over a wide range of industrial 
activity. Saunders-Roe engineers are 
actively engaged on this work and can 

help you with your problems whatever 


your interests. 


Transducers for industrial instrumentation 
can be supplied with Foil Strain Gauges 
incorporated to measure, for example, 
weight, pressure, torque, tractive effort 


and horsepower. 


For details of Saunders- Roe Foil Strain 


Gauges and Consultancy Service, write to... 


SP ASUBNBDEE 





STRAIN GAUGE DIVISION, 


OSBORNE, EAST COWES, ISLE OF WIGHT 


Cry’ sro! 19 
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[his 
pump is 


priceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5 lines) Telegrams : Supermeter Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 


Grosvenor Gardens, London, S.W.1. 
Tel: SLOANE O111/4 Cables s DISC, London 


* Parkinson Cowan Company 
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Inside a welded L.P. turbine cylinder exhaust case for 


a PARSONS 200 MW turbo-generator 








FOR LARGE TURBO-GENERATORS 


** Power in the making 


— 
i 2s 














* Lloyds Al standards of welding are applied 
oF TMi Cal -maalele(-1aamr-llexerolare|hilelal-10M-tale) m=) ai al--10018 
Works. Among the many weldings produced 
by PARSONS for power plant, the largest units 
are for L.P. turbine cylinders, exhausts, 
condenser shells, generator casings and transformer 
tanks. Large or small, all welded fabrications 
measure up to the rigid tests ensuring their fitness 
to form part of a PARSONS machine = 





C. A. PARSONS & CO. LTD. 


HEATON WORKS - NEWCASTLE UPON TYNE 6 — 
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BRITAIN’ 
BEST 


and in the 


SPEEDICUT WORKS, 
CARLISLE ST. EAST, 
SHEFFIELD 
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Three H & W cua'-fue 


engines with H & W 









alternators Each 







2 & - os 7 BeBe $F 
develops 330 kW 
at 428 r.p.m.’and 











operates or 





de« 
dge 





situ gas 






4 


Alternators and engines are H & W alternators supplied in all sizes 


of H & W design and manufacture 
thus ensuring our undivided from 60 to 5,000 kVA and voltages up 


responsibility for the complete to Il kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 
(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


Island, Belfast bu | RA ! 2 ig i= D Londor ffice 7 Whiteha WI 







Enquiries Queen's 









LIVERPOOL SOUTHAMPTON 





GLASGOW 





4273 










BELFAST 
__Enter No. 1011 on reply card 








LONDON 
are suppliers 
of stationary 


PB oO bl | F | G fosslom-iebbsiedel (= 


HIGH CAPACITY CONVEYING PLANTS 


Centre distance Belt width Drive power 


6500 ft 86 inch 3270 HP 
























/ f 
{= 5 
‘——— uipuil s 
j= aes 
tee nn apeliae 
—_ —- 


NN 
LIG AKTIENGESELLSCHAFT:-COLOGNE 


Enter No. 1012 on reply card 


emir, fs 


_POH 



















THE ENGINEER 





Heavy Duty 


Clutches 


FOR INDUSTRIAL USE 


ROCKFORD power take-offs and clutches are of 

extremely rugged construction and due to their 

over-centre action they run, in either the engaged 

or disengaged position, entirely without running 

thrust—which is confined to the moment of operation 

only. 

They are made in a wide range of sizes, and in 

single and twin-plate form. 

The top illustration shows a 4}” to 5” sand and gravel 

pump, made by Easton & Johnson Ltd., Taunton, 

England. 

The diesel engine drives the pump through a Catalogues of 
Rockford 14” twin-plate clutch and power take-off Rockford and Borg & Beck clutches 
(shown in the drawing). will be sent on request 


BORG & BECK 


COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE 
ONE OF THE 








4 AUTOMOTIVE PRODUCTS 
GROUP 


CLUTCHES AND POWER TAKE-OFFS 
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‘‘Nous n’avons jamais entendu de vitesses aussi silencieuses’ 


Pardon our French, but that’s what the 
customer said. He was speaking of turbine 
gears — cut on a David Brown Hobbing 
Machine, of course — which we had ar- 
ranged for him to inspect aboard a ship 
. “we have never heard quieter running 
gears.’ Or words to that effect. After that 
the Entente couldn’t have been more Cor- 
diale and we secured his order in the face 
of intense German competition. 
But it’s not surprising really. For we at 
David Brown’s believe that gears, like little 





g 





boys, should be seen and not heard. As 
little as possible, anyway. And as we have 
been producing gear-cutting machine tools 
for a good deal longer than anyone else, it 
follows that gears cut on David 
Brown Hobbing Machines are in a 

class of their own — as regards 
quietness or anything else. 

If your problem is one of quality 

gear production, for either ‘batch’ 

work or ‘specials’, drop us a line. 

The impatient can telephone. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


MACHINE TOOL DIVISION, BRITANNIA WORKS, 





ARS 4711 


SHERBORNE STREET, MANCHESTER, 3. TELEPHONE BLACKFERI 
Enter No. 1031 on reply card ; ira 
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the answer is always 


Where the problem involves 
the correct type of drive for 
new items of equipment, Morse oe ee oe 
Chain Engineers are always 

ready to call and advise you. 
When chain replacements are 
needed these can be obtained 
from stock depots convenient- 


ly situated in the important . . 
chain drives 


industrial centres 


LIS II OS WOVE He Joo le = 


LETCHWORTH, HERTS. TELEPHONE 2170 
A : hes. Morse hg s and Hortcliffe Chains 


forque € er 


MORSE CHAIN DIVISION, BORG-WARNER LTD. 
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POWER TRANS ase b. 
through the medium of nee | & CORONA & 
FABRIC | 


FLEXIBLE | 
COUPLING | GENERAL PURPOSE 
DISCS | upRIGHT DRILLING MACHINES 


THREE SIZES 
21° —25° —28" Swing 
14°—14"—2”" Drill Capacity 





Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 


Variable Automatic Feed 








7 emily sianaeiaiial | Box Column Models supplied in 
*% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

*% Axial and parallel misalignments are corrected. 





Gang Drili Form 





FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
ePMETIC. ESTABLISHED 898 | her CORONA WORKS, LEICESTER Herren 
67534 (5 lines) eicester 
Qt) I1ERMEDC RUBBER C9 [72 ENGLAND 
Hermetic rmetic Works, Ryla Ryland Street, BIRMINGHAM, 16 | LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road. S.W 1 


"Phone : EDGbsston 0983/4 Telegrams : ““Hermetic Birmingham.”” 


Enter No. 1051 on reply card Enter No. 1052 on setntstial card 



















DISPOSAL OF FINES, 4 i iicson sot corsa 


No moving parts 


DE-WATERING : E -riestaccsill Maximum efficiency when 


matched by a Linate:: Pump 


OR THICKENING? | 2 eee 


reconditioning service. _ 


... just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- 
watering materials in the sand and 
mining industries. 

Are you thinking of acomplete plant? Or 
do you wish to know how Linatex units 
can be used in existing installations? 


Consult our resident area engineer or ask 






for a proving test on our pilot plant. 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 





THE 


BN iMNEDS WILKINSON RUBBER LINATEX LTD - CAMBERLEY «: SURREY : Tel: Camberley 1595 - Fuctori ributors throughout the world 
Enter No. 1053 on repiy card 
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LE E a century of experience in 


V-ROPE DRIVES 











| = = 


Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 


flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


E I THRAPSTON, near KETTERING 
pert Bie. DOSE on sialy cond 


Telephone: THRAPSTON 109-110 
Telegrams: ‘‘*GRACE’’ Thrapston 
Enter No. 1061 on reply card | 
















Bunkers, Hoppers, storage and pressure vessels 
of all kinds in mild steel, stainless steel, 
light alloys, etc. Large or small steelwork 









of all kinds for all purposes is in the hands 
of highly qualified specialist staff. Design 
facilities are available if required, or 


we will work to your own specifications 









Let us send you details of our capabilities 




































BIRMINGHAM & BLACKBURN construction co. trp. 


Armoury Close, Bordesley Green, Birmingham 9 
and at George St. West, Blackburn. 


Enter No. 1063 on reply card 
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SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well = bar of a mower, at many hundreds 










made from fine materials. Used extensively on — of strokes a minute. 


steering connections for every class of road We can produce joints of this and 


vehicle, they are also valuable in a great many other types to suit customers’ 


applications in general engineering, where — special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTGMOTIVE PRODVETS COMPANY LFD ONE OF THE 
AUTOMOTIVE ee 
LEAMINGTON SPA, WARWICKSHIRE PRODUCTS 


GROUP 








Enter No. 1071 on reply card 








On re errr 


BOLTS, NUTS, 
WASHERS, FASTENERS exe. 


s 


for every conceivable purpose ! 








This heavy duty sweeper is ideal for large sweeping coverage. 





depressions, covering many miles in record time. 
the rear. 


Body capacity 4 cubic yards, 





Enclosed cab hydraulically controlled brush lowering device. 


Authorities. 








the LEWIN sweepmaster 


Automatic brush balance allows the brushes to cope with road cambers and 
Sweepings are deposited on a rotary elevator 25” wide which discharges at 


Water sprinkling supply is ensured by 170 gallon hot galvanised water tank. 


All these features make the Sweepmaster the ideal cleaner for busy Municipal 


—_— f Have cleaner, healthier streets with LEWIN 
of COURSE - LEWIN ROAD SWEEPERS LTD. 


CHARLES RICHARDS & SONS LTD., P.O. BOX No. 23, DARLASTON, 


WEDNESBURY, SOUTH STAPES. Victoria Works, West Bromwich, Staffs. Telephone: Wednesbury 0243 








Telephone : James Bridge 3188 (8 lines) PBX Wires ‘* Richards Darlaston ”’ 
Enter No. 1072 on reply card 


Enter No. 1073 on reply card 





THE ENGINEER 


Re te eae adit ad 
ome Fe 
ae: : 


HIES] 


top shipyard 
furnaces 


PRIEST FURNACES LTD. 
LONGLANDS -MIDDLESBROUGH 


Enter No. 1081 on reply card 


COMPLETE PLANT 


for 


Waste Recovery 


and 


Effluent Treatment 





\ 


~ a 3 ree 


Se — a 


ll! 





NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.1 


Tel Abbey 6132 


\ 


wenecei! 


DESIGNERS AND SUPPLIERS 
OF ALL PROCESS PLANT 


Enter “No. 1082 on reply card 


j 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


ARO 
Bridgework and Riveted Work 
of all de pt 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 


LONDON: 32, QUEEN VICTORIA E.C.4 


ENVILLE ST., STOURBRIDGE 
Telephone - 42/1 
Enter No. 1083 on reply card Established 1902 
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Enter No. 1084 on reply card 


feel safe in the knowledge that with 
oa PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 


morgin of safety 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 


PRATT BROTHERS 
(STOURBRIDGE) LTD. 


Enter No. 1085 on reply card 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde- Booth range covers 
the field of heavy materials handling for the Steel Industry. 


Manufacturers of 
Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 


LYDETINO 


CLYDE CRANE & BOOTH LTD. 





Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY. Leeds. MOSSEND. Lanarkshire 
Tel.: Pudsev 3168 (6 lines). Grams: ‘“‘ Cranes,” Rodley, Telex Tel. : Holvtown 412 (6 lines). Grams. : “ Clyde,” Motherwell Telex 
Telex $5159 Telex 77443 


Enter No. 1091 on reply card 
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part 
of 
the 








pattern 






THE SEWING MACHINI 
a recurring feature of the British domestic scene. 
And like countless other worthwhile products 
nes Ltd it embodies castings made by Birmal. Dependable Birmal! 
As necessary in their way as stitches ina well made garment, 
and as seldom in the public eye. For more than 50 year's 
Birmal skill has set the pattern for so many 
first class castings...insewing machines and motor cars, 
in nuclear engineering and aeroplanes 
And for many vears to come, Birmal will continue 


to be relied on wherever the quality of castings counts. 


<@/AMALS Birmingham Aluminium Casting (1903) Co. Ltd 


RIRMID WORKS SMETHWICK 40 STAFFS 


Enter No. 1101 on reply card 
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2-stage compressors each with 870 c.f.m- 
yt 100 p.s.i.8- 


Three 
displacement discharging 


with sliding 
alls by 


of the eccentric rotor type 
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The Hick Hargreaves R 
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be achieved without 


have 


creel blades which are prev en 
High t stati ynal speeds c 
Hick }largreave> Rotar 


asy and chea 


restraininy rings- 
Vv ( ompres> rs 


retention 
el; easy 


al losses: 


reat fricth' 2 
advantages 


many othet e p installation 5 
gh perf yrmance 5 regular aif flow and low noise lev maintenance 
and the reduction of wear tO a minimum 


of moving valves, 


bearings: 
both cingle anc 


it initial hi 


due tO rhe absence 
by the use ot roller 
ensive range 0 1 rpwo-stage compresso™ and 

c.f.m. 


a\ gilable 


\ compreh 
ith capacities up to 2,000 


V acuum pumps 1S 





Enter No. 1111 on reply card 
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eating your plant P 


combat NPR K(|(\\ with Fused Cast Basalt 


bunkers, chutes, pipes, sluiceways, conveyors or 


Abrasion is wear, and wear keeps profits down. 


If you are handling coal, coke, ash, ore, dust, or similar plant. 


other minerals, you can reduce wear enormously by Our technical representation covers the whole of 


using FUSED CAST BASALT. Great Britain, in addition to our overseas interests, 
It is easily the hardest material commercially and we would be pleased to visit you or send 


available for abrasion-resisting linings for hoppers. literature upon request 


R. B. HILTON LTD 


REFRACTORY, INSULATING & SPECIALIST CONSTRUCTIONS 


BLACKHEATH, LONDON S.E.3 


SOLE AGENTS FOR GREAT BRITAIN FOR SCHMELZBASALTWERK KALENBORN | TELEPHONE: LEE GREEN 4512/6 


Enter No. 1121 on reply card 
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With Tecalemit Mechanical Grease Lubrication, every bearing gets exactly 
the right amount of grease at correct intervals. Machinery works better and 
lasts longer. Neglect and human error are eliminated. 

There's a threefold saving—in power costs, in lubricant costs, and in labour 
costs. And there’s a positive improvement in works safety when Tecalemit 
Mechanical Lubrication replaces frequent hand greasing. 

The two main Tecalemit Mechanical Grease Lubrication systems are suitable 
for every type of installation. They can be incorporated into a new design or 
fitted to existing machines with equal success. 

The SINGLE-LINE system uses a central pump, which can be fully automatic, 
operator-controlled, or hand operated, and a single main distributor line. 
Each bearing is fed by a separate Tecalemit Single-Line Injector, in effect an 
automatic metered grease nipple. 

The RADIAL system incorporates 19 separate miniature pumps, each serving 
a bearing. Each pump’s output is regulated according to need. The system can 
be driven from the machine it serves, or supplied complete with electric 
motor. Fully automatic, the RADIAL system is ideal for heavy machinery 
working at high pressure. 

(There are also Tecalemit Mechanical Lubrication systems for use with 
every grade of lubricating oil.) 
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Tecalemit 
mechanical lubrication 
Safeguards 
machinery and 
saves money 





ee 


oo the To TECALEMIT LTD (Sales EN) { 
Authority on 

Lubrication, can PLYMOUTH, DEVON 
solve your lubrica- 
tion problem. Fill 
in this coupon and Tecalemit SINGLE-LINE [ 


Please send me full 


information on 


postittoday.Ifyou Grease Injection systems | 
eo a particular Tecalemit RADIAL Grease = [J 
app ication o1 Pump systems | 


trouble-spot in Ld 
mind, byall means All Tecalemit Mechanical — 
enclose a note,a Lubrication systems for | 
sketch or a drawing. 97¢48¢ and oil 

You will be under no T enclose details of a 


obligation particular lubrication 
whatsoever. problem 

NAME 

COMPANY 

ADDRESS 


[nemsanneenennennansenmensennemennemnemennemamemenl 


TECALEMIT 


the Authority on Lubrication 


IFECALEMIT LIMITED (SALES EN) * PLYMOUTH ~ DEVON 





Teese 


Enter No. 1131 on reply card 
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Savery Hydraulic pumps are consimently 


smooth and precise in operation at pressures up 


accurate control 


to 1,500 p.s.i. and running speeds as low as 
> » Save J P > 

20 r.p.m. The Savery Annular Piston oil pump of fluid motion 
is capable of infinite variation between zero and 
maximum volume. This pump has proved 
extremely successful for hydraulic control trans- 
mission, pressure lubrication, oil burner feed 


supplies, accurate metering processes, clc. 









The whole range of Savery Pumps is British és 

(te 
made throughout. Let us know your requirenients; 4 
our technical experts will be happy to make 


recommendations. 











on = 


Enter No. 1141 on reply card 


NON FERROUS 


CASTINGS 
HEAVY, MEDIUM and LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES, MANGANESE BRONZES 
NICKEL BRONZES, PHOSPHOR BRONZES., 
GUN METALS, ALUMINIUM, etc. 


PATTERN MAKING and MACHINING 


CHILL CAST SOLID and CORED BARS 


T.PRICE 


& CO.(eRAss & ALUMINIUM FOUNDERS) LTD 
NEWCASTLE STAFFS - PHONE 52311 (3 lines) 


Enter No. 1142 on reply card 
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A. C. COMMUTATOR MOTORS... i 
for driving at EXACT speeds ' ae eee 


In industries ranging from biscuit making to textiles, from steel fabrication te mets, pecan Hs 
stocking manufacture, Fuller A.C. Commutator Motors are proving their worth Sess 3 Sate Su ak 
With a commutator motor drive, a machine can be run at eractly its critical Rist £ idan “ ae 





maximum speed, giving optimum output. Apart from increased productivity, 





Seren Coat ae a commutator motor also brings savings in power costs, paying for itself Ss 
years before the end of its working life. baie Si ecaaties ? 


With almost half a century’s experience 









of designing and building commutator 
“is motors, we are well able to 
advise on their application to 


any industria] process. 











A 
/ evectric \ oe a 


Telephone : LARKswood 2350 
FULLER ELECTRIC LTD - FULBOURNE RD~ LONDON E.17 Also at Birmingham, Glasgow and Manchester 


A member of the Hawker Siddeley Group = bgp ace 




















Enter No. 1151 on reply card 
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lube ” %. 
e THAN BY 
HAND BRUSHING 


AUTOBRATOR 


with no more effort than 
is required to move the brush 
from tube to tube. It’s a new 
technique! THE ONLY 
METHOD of brushing boiler 


tubes which eliminates pushing 
The AUTOBRATOR he , 
ind pulling. It can clean 40 


does all the pushing and 
hee 


. a quarter of hand brushing 





' : tubes in one hour 
pulling automatically 


time, and it does it 100°, 
efficiently. Operated by air or 


Send for details Free 
demonstration willinel, 


arranged at your works steam 


AIRNESCO PRODUCTS Limited 


STROOD, ROCHESTER, KENT 
Telephone © § "8310 


Enter No. 1161 on reply card 


HIGH DUTY GEARING =—s christy ana 


with hardened and ground tooth flanks for— something a 





RAIL VEHICLES | Christy and 
TRACTORS 
MECHANICAL HANDLING 
INSTALLATIONS | iiikte os 


Norris 








CHRHRisSsSTyY & NORRIS. 





DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 
ING MACHINES ETC, 

Complete grinding and sifting plants, designed 
and installed. 


HEINRICH REINING G.M.B.H. | Chelmsford « Essex * Telephone: 3414-7 


ZAHNRADFABRIK VELBERT 
Head Office: DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 2542 


Enter No. 1162 on reply card Enter No. 1163 on reply card 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 































VW as 
LTD. 
o O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 




















A.D. and A.R.B. 


ange — approved 
| V. WwW. Co., LTD. 


| Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 


The NEW 
PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 
































Enter No. 1171 on reply card 
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Make checks in situ at different locations with varying problems, quickly and easily 











with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 


selector switch and read off pressure, tension, load, strain or displacement on the 





directly calibrated scale. In addition, recording or control can be carried out and the 


instrument is provided with an electrical output for this purpose 


SPECIFICATION 

Energising supply: 5.0 v.; Max. current 200 mA ;Frequency | Kce/s; 

Electrical output + 0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c's; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Why not write us for full details of the new Multimeter and our new type 
transducers? All are specially designed to simplify testing. 

















OISPLACEMENT | PRESSURE 






A SELF-CONTAINED 
PORTABLE SYSTEM 3 
OF INSTRUMENTATION Typical transducers for usewith the New iaanadics Muitimeter 


TRANSOUCER 





BOULTON PAUL AIRCRAFT LTD., WOLVERHAMPTON. 
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CUSTOMERS OF CARBORUNDUM 


Bert Kilgour has worked at the main factory of A. V. 
Roe & Co. Ltd, at Chadderton, for 40 years, and is 
now the senior foreman of the toolroom, in which 300 
men are employed: “* Must be one of the biggest tool- 
rooms in the country’’, Bert says. “‘We started getting 
grinding wheels from CARBORUNDUM in 1936, and 
they’ve supplied most of our wheels ever since then. 
That’s for the whole factory—not just the toolroom. 
Why? Well, because their wheels do a good job, and 
give us good service. They've always been ready to 


help us when we've asked them to.” 


“The tools for machining 


jobs on the Avro Vulcan 
are mostly ground 


on wheels from 


CARBORUNDUM” 


says Bert Kilgour 


CARBORUNDUM can help YOU 
In most of the major industries of the world, Products by 


CARBORUNDUM is helping top firms to make better 


products, to cut costs, and to speed production. In the ve 
sharply competitive industrial climate of today there A R B O R U N D U M 
are three main conditions for success: high quality. or 

¥ T 9E MARK 


low prices, and early deliveries. CARBORUNDUM 
can cut your costs 


can help you to meet them all. 


THE CARBORUNDUM COMPANY LIMITED - TRAFFORD PARK - MANCHESTER 17 «+ PHONE: TRAFFORD PARK 2381 
Enter Ne. 1181 on reply card 
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Down tothe Seain Ships 


Shipbuilding and the maintenance of ships have always played an 
important part in our island’s industrial life. From the luxury liner to 
the tramp steamer, British ships carry about them an aura of legend 
and prestige. ““ BROOMWADE ™ pneumatic equipment, at work in 
Britain’s shipyards and in many of her ships, helps to maintain the 
British tradition on the seaways of the world. Typical of such equip- 
ment are (shown here from left to right), the GR 3 Grinder, the MV 50 C 
Drill and the TSH? Scaling Hammer, powered by ** BROOMWADE ” 
Air Compressors. 


Write now for full details and ask for Publication No. 407 T.E. 


*“BROOMWADE”’”’ 


Air Compressors & Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1/630 (10 lines) Telegrams: ‘‘Broom’’, High Wycombe. (Telex) 


679 SAS 
Enter No. 1191 on reply card 
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Silicone 





rubber 














insulated 







cables 







defy heat 










| 








supply the furnace heater batteries at the 
Rogerstone plent of Northern Aluminium 
Co Lid and operate at an average tempera 


ture of 135 ¢ Fach cable is 2200 .007¢ 















single conductor tinned copper. wir 
icone rubber insulated, asbestos roved 


glass braided and silicone arnished 


C.M.A. 660V grade 
The advantages of silicone rubber insulated 
cables are that they 
¥Give continuous long term operation in 


ambient temperatures up to 200 ¢ 

* Will operate through and after fire 

* Are resistant to steam, water and many 
Chemicals 

* Do not require any special terminating 
seals 

* Have excellent resistance to electrical 
fatigue and corona discharge 


*Are flexible at temperatures as low as 


Enter No. 1201 on reply card 
























Silicone rubber insulated cables are used to 




























Silastomer* Silicone 
rubber works where 
other materials fail! 







Isopad Ltd specify Silastomer silicone rubber for covering 
their flexible heating tapes designed for operation at 
temperatures of up to 200°C in moist conditions. And 
for good reason. Silastomer retains its flexibility and 
excellent dielectric properties Over an extremely wide 
temperature range--from—100 C to +250 (¢ 

No organic rubber can match this performance and that 
is why Silastomer is specified by Isopad and many other 
manufacturers for all types of equipment and appliances 
where reliability is essential—from seals in domestic 
irons to resilient diaphragms in valves 


IT Weoiass Lap & vaRn s INE RUBBER SHEATH Ee <n de 
— wont 
EITHER ) 1 NO JOINS 


2 am x2 a tenn 


CE 6 ms ELEMENT ACTING 


ae: — 4 
SOPAD WEAVE RE TANCE ELEMENT AS LEA 
SLASS TH 


Isotape tape ITW showing the heating elements covered 

with Silastomer silicone rubber. This weatherproofs the 

Isotape and makes it suitable for a temperature range of 
100 C to 222 °¢ 


*Sila wistered trade mark of M . I 





lsotape s being fitted to bitumen feed pipes 


( Photograph by 
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Silicone greases 
remain serviceable 
from—7O°C to +230°C 









London Transport were experiencing considerable 







difficulty during cold weather due to the sticking of 





unloader valves on the compressors of their 






Green Line buses. An MS silicone grease solved the 







problem. Because of their outstanding resistance to 


extremes of temperature, MS silicone greases remain 







serviceable over a far wider temperature range than 






operation and a reduction in maintenance costs 







| organic lubricants, thus providing reliability in 
\ An MS silicone grease or lubricant may offer the 





most practical and economical solution to vour 






most difficult lubricating problem 







The photograph shows the unloader valve 





fitted to Green Line buses. Courtesy of London 






i Transport Executive 








Write for full information about these and the many 





MIDLAND SILICONES LTD 
68 KNIGHTSBRIDGE * LONDON SW1 
gineering industry including release agents, damp- Tel K ne 780) 
ing and hydraulic fluids, heat-resistant paint resins, : nightsbridge 780 

Area Sales Offices: Birmingham - Glasgo Leeds - London 
lubricants and electrical insulants Riawclditer  Amenei: be panne eonkien 





Other silicone products with applications in the en- 










First in British Silicones 


C28) 


Silicone-insulated 
motors withstand years 
of continual ‘plugging’ 








Cold-Cure Silastomer* 
aids diesel 
design research 





Silicone fluids 
speed production at 
Mullards 


The photograph shows a silicone-insulated motor An MS silicone fluid is used in the SPEEDIVAC* Cold-Cure Silastomer~—the silicone rubber that needs 





operating at the Stonehouse Works of Hoffman, 
Gloucester Ltd, who have kindly provided us with the 
following information-—‘‘We have a bank of 12 
machines, each being driven by a 2 h.p. 1425 r.p.m. 
motor and as the motors have burnt out they have 
been rewound with silicone insulation, by British 
Electrical Repairs Ltd, and this has proved very 
satisfactory over the past 2 3 years 


‘These motors are working in unusual conditions, as 
the following description of their working cycle shows, 
and they stand up to the work very well indeed. 

‘A complete operation takes 12 seconds then the 
machine is operated to reload which takes 2 seconds 
To decelerate rapidly to the stop position for loading 
the operator presses the stop button followed by 
‘plugging’ (pressing the reverse button). This is drastic 
treatment when continued all day and speaks well for 
the rewound motors” 


This is a typical example of how MS silicone insula- 
tion increases the life and reliability of hard-working 
motors saves money by reducing the need for 
frequent rewinds and replacements. 























vacuum diffusion pumps which serve each plant of 
this rotary machine for producing Radiant Screen 
television tubes at the Mullard Television Tube 
plant at Simonstone. Because of the excellent heat 
stability and oxidation resistance of the silicone 
fluids, cooling of the pumps before releasing the 
vacuum Is not necessary. Rapid cycling ts therefore 
possible resulting in more efficient production. 


Trade name of Edwards High ¥ 1 Ltd 


Because of their versatility MS silicone fluids over- 

come many of the limitations of organic fluids and 

open the way to improvements in the design of 

equipment and in production techniques. Advant- 

ages include 

* Serviceable temperature range from —100° to 450 1 

* Available in viscosities from 0.65 to 1,000,000 
centistokes 

* High flash points 

* Low vapour pressure 

* Excellent oxidation resistance 

* Low coefficient Of expansion 

* High degree of compressibility 

Write for Silicone Notes G11 which details many of 

the applications of MS fluids 





Photograph by courtesy of Mullard Limited 





‘ 













no heat to cure-is used for making scale models of 
diesel engine components to enable their behaviour 
to be studied under different simulated loads 
Wooden moulds are made, assembled and painted 
with a release agent and the Cold-Cure Silastomer 
is poured in and left to set. No special equipment is 
needed and the models are ready for use in about 
24 hours after casting at room temperature 
Cold-Cure Silastomer is remarkably versatile and 
opens up new fields for designers. The addition of a 
catalyst is all that is required to cure at room tem- 
perature and the material possesses the excellent 
dielectric properties, heat endurance and high ther 
mal conductivity associated with silicone rubbers 
Cold-Cure Silastomer can be used by unskilled 
operators to fill voids round lead wires of coils and 
motors, for impregnating coils, and for other similar 
sealing or potting applications. Itcan also be used for 
making flexible moulds in which epoxide resins are 
cast 

Write for a sample—on your company letterhead 
please—of either Cold-Cure Silastomer 9160 or 9161 
The former has aspreadable consistency and the lat 
ter is suitable for dipping. Silicone Notes K 2% is also 
available listing the properties and applications 


*s r is @ registered trade mark of Midland S 
Photograph by courtesy of Rusto & liornaby « 
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On the 27th October High Powe 
Transmission from the Mendlesham mast 
commenced. Over one million televiewers 
will now be able to receive a first-class 
service from the I.T.A. Station. 

A thousand feet high, this mast is the 
tallest structure in Great Britain, yet it ts 
only 8’ 6” across each side of its triangular 
framework. 

It was built in ten weeks to the require- 
ments of 1.T.A. and their main contractors, 
E.M.I. Electronics Ltd. The design and 
erection were undertaken by BIC Con- 
struction Company and the steelwork was 
fabricated and galvanised by Painter Bros 
of Hereford — both members of the BIC( 
Group. 





Other transmitting masts and towers suppliec 
BICC include those at B 
CRYSTAL PALACE (London) 

CHILLERTON DOWN (sle of Wight 
SUTTON COLDFIELD (Birmingham) 
BURNHOPE (Co. Durham) 

HOLME MOSS (Huddersfield) 
BLACK MOUNTAIN (Belfast 

KIRK O’ SHOTTS (Lanarkshire) 
DOVER (Kent) 

BLACK HILL (Lanarkshire) 

ST. HILARY (nr. Cardiff 


TTT croup 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
BLOOMSBURY STREET LONDON WC 
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Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
press’’ from a stainless steel 
disc 1%in. thick. Designed 
for a working pressure of 500 


Ibs./sq. in. 





KEYNOTES OF 








FABRICATION 


G. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 


HC/HT/4 
Enter No. 1231 on reply card 
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New Metrovick 
Single-OQperator 
A.C. Arc Welding Sets 







The latest ‘Thermac’ a.c. hand-welding 
sets incorporate improved design features 
which provide greater mobility and ease 
of operation. They require practically 





no maintenance. Both models comply 
with B.S. 638 1954. 


ALTERNATIVE RATINGS 
Model 185799 has a continuous hand welding 
current range of 50-250 amps, with a maximum 
intermittent current of 333 amps. 

The larger set, model 185800, has a 

current range of 75-350 amps, with a maximum 
intermittent current of 450 amps. 





SMOOTH CONTROL 

The moving-coil regulator gives infinitely 
variable adjustment of welding current over 
the whole range without the use of tappings. 


SAFETY 
Sets are air cooled, making fire risk 
negligible. 


EASE OF ACCESS 


All working parts are easily accessible. 


Please write for 
descriptive leaflet 783/17-1 





Associated Electrical Industries Limited 


TRANSFORMER DIVISION - Heating & Welding Department 


TRAFFORD PARK, MANCHESTER 17 
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Pusher Tug GONGOLA and train of 8 barges 


Constructed by YARROW to the order of the United Africa Company 
tor services on the Niger and Benue Rivers, West Africa. 


Loaded displacement 4,650 tons. Overall length 630 feet. 








YARROW & COMPANY LIMITED: SCOTSTOUN: GLASGOW W4 YARROW 
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speciFy ‘*REAVELL”’ 


FOR EFFICIENCY 4N> RELIABILITY 
RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 
i to 10,000 


LBS. PER SQ. INCH 
cor AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: ‘“* REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 
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STURTEVANT 


TRAY BELT FILTER 

FEATURES OF THIS PLANT ARE: 

@ Gives more than 99%, filter efficiency @ Filtration 
is continuous g Counter current washing can be 
applied Automatic in operation ® Capital 
cost of installation generally less than for 
other types @ Operation costs lower mg Made in 
many sizes 


Further particulars on request to our reference Z ANOLE 


& 4 . 2 
Tray Belt Filter of a Sturtevant phosphoric acid 
plant. (Photo by courtesy of the Farmers’ Co ENGINEERING co. LTD. 
Ltd., Barton-on-Humber) Southern House, Cannon Street, LONDON, E.C. 4 





AUSTRALIA TURTEVANT ENGINEERIN 
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Buyers lo oking ... because Fordson Power gives the stamp of reliability. 


ensures high output at low cost, and because it has the back 
for better e ui ment ing of the Ford world-wide service and spares organisation 
6 | p There are Fordson Industrial Equipment Units in the 30-40 


b.h.p. and 40-50 b.h.p. classes, in more than 100 different 


look for assemblies. Fit Fordson and you get all the benefits of 


quality mass production from Ford’s famous Dagenham 
factory, the biggest producer of mobile power units. Fit 


Fordson Power Fordson, the unit tailor-made to your requirements. 


Wise buyers insist on Fordson Power 


)USTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM «- ESSEX 
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We manufacture gears | 
of all types and sizes| 
to customers’ own re-| 
guirements. | 
Our service includes | 
surface hardening, | 








casehardening, _ heat | 
treatment, sandblast- | 
ing, stretching and| 
grinding. | 





* Good deliveries and competitive | 
prices are guaranteed. 


May we send you a complimentary | 
copy of our Gear Data Book ? 





SPUR GEARS BEVELS (STRAIGHT 
abenene AND SPIRAL) 
WORM GEARS 
a Sore INTERNALS 
DOUBLE HELICALS RACKS, ETC. 


machine cut gears by 


arlow and 
hidlaw Ltd 


GEAR SPECIALISTS 
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THE 


SKERNE WORKS 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLDFORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 
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QUALITY MALLEABLE CASTINGS 


B’S‘S 309 


EASILY MACHINEABLE 


also 


SOFT GREY LRON CASTINGS 


FOR ALL TRADES 





Our metal is melted under strict metaliurg! 


cal control in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability 
& SONS LIMITED 
STAFFORD STREET: WALSALL: TEL: 3509 


LANCS, YORKS, CHESHIRE 
SHROPSHIRE REPRESENTATIVE 


SOUTHERN REPRESENTATIVE 
G. P. SANDERSON, LTD. 


PENDLETON GEAR WORKS, MANCHESTER 6. Tel: PENDLETON 2285 (5 lines) | 


BC.2 
| PHONE: HOVE 71329 


SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON |. 


MALCOLM P. ROWE, 

PRUDENTIAL BUILDINGS, ST. PETERS 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 55!2. 





Enter No. 1271 on reply card | 





Enter No. 1273 on reply card 





ICA 


ESTABLISHED 1840 


FOR 





ETC. 


t/ 
F. WIGGINS & SONS 
9-11 TREDOWN RD., SYDENHAM, S.E.26 
Tel. SYDenham 7660 


INSULATION 
WATER GAUGES | 
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RICHMOND WELDING CO. 


| Fabrications Large and Small. 
Stainiess Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process Engineering. 
Tel. BRADFORD 25405 
ccmmemmememes FSCablished 1929 ceuesmemmenmes 
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PROTOTYPES 
EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 
SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5'6 
Telegrams Wilmaket, Nordo, London 
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of quality & value 


Made by James Neill & Co. (Sheffield) Ltd. and obtainable from all tool distributors 





May we pick the winner for you... 


When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of our organisation ...two separate yet 
inter-related operations under one roof... willensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass. Bronze, Copper or Aluminium—see us first! Our Technica! 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Nen-Ferdice Werks, North Circular Rood, Lomien, N.W.2 Te! : GlAdstone 6377 


Enter No. 1284 on reply card 


The choice 
is often 


‘difficult 
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CIVIL ENGINEERING CONTRACTORS 









































REINFORCED CONCRETE STRUCTURES 
HEAVY CONCRETE FOUNDATIONS 
PILING * ROADS *: WHARVES 
GENERAL CIVIL ENGINEERING WORK 


$-—— 


E. E. JEAVONS & CO. LTD. 
TIPTON + STAFFORDSHIRE 


Telephone: TIPTON 2161 (6 lines) Telegrams : ““ PIPELINES” TIPTON 
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Now you can buy control in a package! 


To install first-class hydraulic circuits with the Armstrong 
Off-the-Shelf *’ Actuator is to use the easiest and most 
economical means in the world. 


You can select a combination of the various types of 
Armstrong Actuator units to suit your individual require- 
nts Accurate assembly requires only elementary 
ineering knowledge, simple instructions are provided 
ind stock embodiment items supplied. 


\n Armstrong Actuator does away with the need for heavy 
) ymplicated linkages and gives none of the troubles that 
» crop up with links, levers or cams. Once installed 


>} 


harged, it will function for as long as the machine or 
ure in which it is embodied— smoothly and efficiently. 
This bold ¥ conception of hydraulic control has behind it 
ast experience gained by the Armstrong Patents 
Company Limited of Beverley. They alone, because of their 
the field of hydraulic engineering, are 

ible to offer Actuators of this quality at the price 
Armstrong “ Off-the-Shelf * Actuators—-power or manually 
operated—-put so many possibilities ‘within your reach” 


that early 11 tigation 1s advised. Ask for leaflet—Apl. 51/1. 


1909 


GOLDEN JUBILEE 


>1959-—- 











RMSTRON ja 
OFF-THE-SHELF ACTUATOR gas (WOE |) | 





ARMSTRONG PATENTS CO. LTD. 
EASTGATE, BEVERLEY, YORKSHIRE. 


Telephone: Beverley 82212 (6 lines) 
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in connection 
with high pressure 





ERMETO FLEXIBLE HOSES can be used with a wide range 
of fluids and are increasingly employed where 
rigid pipes would be impracticable. ERMETO flexible hose 
is available in unit lengths of up to 6O feet 
with single or double wire braiding, and can be 
supplied with an extensive range of end fittings. 


Technical advice and illustrated literature 


will gladly be supplied on request. 


ute 


t 
“teas 
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i iigek BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD MAIDENHEAD BERKS - 


TELEPHONE: MAIDENHEAD 5100 
A member of the ALENCO Group of Companies 
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The Blakeborough Free-acting Type Refiux Valve has been 





designed expressly for conditions on the discharge side of 
modern centrifugal pumps, and has become one of the most 
extensively used types where requirements are at all exacting. 
It is produced in single and multiple door patterns, covering 
sizes from 6 in. to 72 in. bore. Full details in list 203 
available on request. 


*% Quick closing action, for slam-free seating under 
rapid flow decelerations. 


*% Maximum durability in service, with negligible hinge 
friction and wear. 


* Clean, well-designed waterway and properly directed 
flow, for low hydraulic resistance. 


*% Outstanding simplicity of construction. 





BLAKEBOROUGH & SONS LTD - BRIGHOUSE - ENGLAND 


- 
‘ 
— 
. 
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BIRMINGHAM MIDLAND 5731 P.B.E. 
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PLANNED DISMANTLING 
REMOVAL — erection 
INSTALLATION AND 
MAINTENANCE OF 


MACHINERY, AND PLANT 





MACHINERY INSTALLATIONS LIMITED 


60a HIGH STREET - ACTON - LONDON - W3 ACORN 6044 P.B.E. 


CARDIFF 25471 - GLASGOW CITY 6597 + NEWCASTLE UPON TYNE 223356 
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FORTOX FLEXIBLE COVERS protect machinery and 
exclude dirt. Made in neoprene-nylon, proofed leather 
or coated fabrics to suit all conditions. New type of 
construction gives expansion to contraction ratio of 10-1. 
Single items supplied to special requirements without 


tool charge. 


FORTOX SEALS AND PACKINGS are manufactured to 
high standards of accuracy ensuring positive sealing and 
trouble free life. A range of polyester rubbers, silicone 
leathers and synthetics is available for extreme condi- 
tions. Single items supplied promptly. 


Write today for full details of our work. = A.I.D. approved. 


Henry Beakbane (Fort ox) Limited 


HEAD OFF/CE AND TANNERY LONDON WORKS 


THE TANNERY -STOURPORT ON SEVERN-WORCS | 68-70 LANTST. BOROUGH SEI 


TELEPHONE STOURPORT 24017 TELEPHOWE - OP 
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HUNT BROS LTD 
GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone; BROADWELL 1181 & 1182 


2 LE” A CLC Y A «i 
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B.S.S. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, 
GAS, WATER, AND AIR, 


uTIES AND CATER FOR THE 
aePAiR NEEDS OF ENGINEERS 
UR 
YOUR IN ALL INDUSTRIES 


WRITE OR PHONE 
YOUR NEEDS TO-- 


BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 


PHONE: LEICESTER 208856 
Stocks at :—-LEICESTER - LONDON ~- LIVERPOOL - GLASGOW 
BRISTOL MANCHESTER : NEWCASTLE-ON-TYNE 
BIRMINGHAM : DUBLIN BELFAST 
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STAINLESS STEEL PISTON ROD 
FOOT, FLANGE OR SWIVEL MOUNTED 
CLAMP RING CONSTRUCTION 
ROTATING HEADS FOR 

EASY INSTALLATION 
SOLID DRAWN STEEL BODY 


Please send Pamphlet (50/1 and Price List te:- 


NAME 
ADDRESS 
ENS. 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. $-page £48. Full page £90 


Series Discounts. 


For advertisements 1 inch and upwards. 





DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page 


(12 column inches) and upwards, e.g., 
6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


}-page £22. 4-page £41 10s. Full page £78. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and IIlustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a ¢-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/- which includes forwarding of replies. 

Copy Dates. ‘‘ Run-on"’ and ‘‘ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed ’’ and “‘ Illustrated *’ advertisements by noon 


Friday for publication on following Friday. 


All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “The Engineer’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


ROYAL TECHNICAL COLLEGE, 
SALFORD 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


Applications are invited for the following posts 

SENIOR LECTURER Salary within the range 
£1550 to £1750 per annum 

LECTURER: Salary within the range £1370 to 
£1550 per annum. 

ASSISTANT LECTURER (Grade “ B"’) Salary 
within the range £700 to £1150 per annum, plus 
additions for approved qualifications and training 
This rapidly expanding Department of the College 

of Advanced Technology is developing exceptionally 

good conditions for teaching, consulting and research 
work, and further substantial developments are also 
planned Excellent opportunities are offered for 
professional engineers and applied scientists to 
participate in some of the exciting developments now 
taking place in techn logical education and research 

Applicants should have an Honours Degree in 

Engineering or an equivalent qualification ; import- 

ance is attached to research or professional engineer- 

ing experience, while teaching experience, though an 
advantage, is not essential 

Staff are encouraged to develop their own special 
professional interests and will be given assistance to 
carry out research and to develop contacts with 
ndustry and other organisations 

Further particulars and application forms are 
obtainable from the Registrar, Royal Technical 

College, Salford, 5, Lancs., to whom completed forms 

must be returned by 28th November, 1959 

R. RIBBLESDALE THORNTON, 
E7876 Clerk to the Governors 





NORTHUMBERLAND COUNTY 
EDUCATION COMMITTEE 


ASHINGTON TECHNICAL COLLEGE 


APPOINTMENTS 


Applications are invited for the tollowing new 
posts in the Engineering Department created by the 
rapid expansion of craft courses at advanced levels 

(a) LECTURER IN WORKSHOP ENGINEER- 
ING. To take charge of and develop the workshop 
section comprising Machine, Fitting, Welding and 
Smithing and Motor Engineering workshops. 

(b) TWO ASSISTANT LECTURERS-—-GRADE 
‘B.” For work up to City and Guilds final level 
Applicants should hold qualifications not less than 
H.N.C. (Production or Mechanical Engineering) 
and have had appropriate industrial and teaching 
experience. For one post a special interest in the 
development of Craft Science and Workshop Tech- 
nology would be useful. 

(c) ENGINEERING WORKSHOP INSTRUC- 
TOR—GRADE “A.” For work with craft course 
students A City and Guilds final certificate is 
desirable coupled with sound workshop experience 

Salary : Lecturer, £1370 by £35 to £1550. 

*Grade “B™ : £700 by £27 10s. to £1150 

*Grade “* A”: £520 by £27 10s. to £1000. 

*Plus appropriate graduation and training allow 
ances. The starting points on the scales will be 
determined by the experience of the persons appointed. 

Forms of application and further particulars may 
be obtained by forwarding a stamped, addressed 
foolscap envelope to The Director of Education 
County Hall, Newcastle upon Tyne, 1, to whom 
completed forms should be returned not later than 
fourteen days after the appearance of this advertise- 
ment E7886 





LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 





ASSISTANT GRADE “B” IN 
MATHEMATICS 


Wandsworth Technical College require, January, 
1960, ASSISTANT GRADE “B” IN MATHE- 
MATICS to teach up to H.N.C. standard : should 
be graduate in mathematics ; knowledge of statistics 
an advantage. Burnham F.E. salary scale £700 by 
£27 10s. to £1150, plus London allowance and 
additions for training and qualifications. _Incre- 
ments within scale for experience. Application 
forms from Secretary at College, Wandsworth High 
Street, S.W.18, returnable by 2nd Ete. 
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PUBLIC APPOINTMENTS 





NATIONAL COLLEGE FOR 

HEATING, VENTILATING, 

REFRIGERATION AND FAN 
ENGINEERING, 


BOROUGH POLYTECHNIC, BOROUGH 
ROAD, LONDON, S.E.! 


Director JAMES E. GARSIDE, M.Sc.Tech 
Ph.D., F.R.1.C., F.1.M., F.Inst.F. 


Head of College DAVID R. SCOTT, M.Sc 
Ph.D., M.Inst.R., A.M.LH.V.E., A.Inst.P., 
A.M.1.Min.E., A.M.E.M.E 


APPOINTMENTS 


The Governors invite applications for the following 
appointments 
(1) ASSISTANT LECTURER IN HEATING AND 

VENTILATING. 

Candidates should be well qualified and hold a 
College Associateship or a University Degree or 
equivalent qualification in Science or Engineering 
would be an advantage. Industrial experience 
desirable. Duties will include the teaching of Heating 
and Ventilating Engineering up to Diploma level. 
Opportunities for carrying out independent investiga- 
tions will be available. The College is expanding 
steadily and will move into a new building in approxi- 
mately twelve months’ time. The above post offers 
opportunities for applicants with vision and initiative 
to develop both the teaching and research work 
The appointment will be made within the following 
salary range, according to qualifications and 
experience : 

Salary scale : Assistant Lecturer : £750 by £27 10s 
to £1200 per annum. 

(2) RESEARCH ASSISTANT 

An opportunity occurs for a Graduate in Chemical 
Engineering with an interest in Process Control to 
take part in an investigation into the use of Auto- 
matic Controls in air conditioning equipment. An 
opportunity will be given for the candidate to acquire 
the necessary industrial background Where a 
candidate’s qualifications permit, the results of the 
research may be used for the purpose of obtaining a 
higher degree. Publication is encouraged 

The candidate appointed will be expected to act 
as a demonstrator for up to six hours per week 
The post is superannuable 

Salary : £600 per annum 
(3) BRITISH REFRIGERATION ASSOCIATION 

RESEARCH SCHOLAR 

Applications are invited for a Research Scholar- 
ship tenable at the National College. Candidates 
should be Graduates in Engineering, Physics or 
Mathematics, with an interest in Heat Transfer and/or 
Fluid Flow problems. They will be required to 
undertake an original investigation into Heat Trans- 
fer in Evaporator Tubes 

The value of this award is £600 per annum free of 
tax A scholarship is normally tenable for up to 
three years, although it is reviewed at yearly intervals 
In the case of applicants with special qualifications, 
they can be considered for an increased award after a 
probationary period of one year. 

Further particulars and form of application which 
should be returned as soon as possible are obtainable 
from the undersigned. 

FREDK. J. PACKER. 

E7921 Clerk to the Governors 





UNIVERSITY OF MANCHESTER 
SENIOR LECTURER AND 
LECTURER IN ENGINEERING 
(MECHANICAL) 





Applications are invited for the posts of SENIOR 
LECTURER AND LECTURER IN ENGINEER- 
ING (MECHANICAL). Preference will be given 
to candidates with a major interest in Applied 
Thermodynamics or Applied Mechanics, especially 
Theory of Machines. me experience of Mechan- 
ical Design would be an advantage. University 
regulations permit teaching staff to read for the 
degrees of M.Sc. and Ph.D. The salary scales per 
annum are as follows: Senior Lecturer, £1700 to 
£2050 ; Lecturer, £900 to £1650. Membership of 
F.S.S.U. and Children’s Allowance Scheme. Initial 
salary according to qualifications and experience. 
Applications should be sent not later than November 
28th, 1989, to the Registrar, The University, Man- 
chester, 13, from whom further particulars and 
forms of application may be obtained. Applications 
by airmail (no forms) will be considered from 
overseas candidates. 87787 


PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


HENDON TECHNICAL COLLEGE, 
THE BURROUGHS, HENDON, N.W.4 


APPOINTMENTS 


Applications are invited for the following posts 

SENIOR LECTURER in MECHANICAI 
ENGINEERING Applicants should be honours 
graduates with good industrial and/or research 
experience, and will be expected to teach Applied 
Thermodynamics to post Higher National Diploma 
Level 

TWO ASSISTANTS, GRADE “ B” IN ENGIN 
EERING. To teach two of the following subjects 
up to and including final year of Ordinary National 
Certificate. Mathematics, Applied Mechanics 
Electrical Technology, Engineering Drawing. Appli 
cants should possess a degree or equivalent qualif 
cation and have industrial experience 

Salary within the range : 

Senior Lecturer (men) : £1588 to £1801 per annum 

Assistant, Grade “B” (men): £828 to £1486 
per annum 

Application forms and further details may be 
obtained from the Clerk to the Governing Body 
Town Hall, Hendon N.W.4. (s.a.e.) 

C. E. GURR, M.Sc., Ph.D., 
Secreiary to the Education Committee 
7" 





UNIVERSITY OF SYDNEY 





LECTURESHIP SENIOR LECTURESHIP IN 
CHEMICAL ENGINEERING 


Applications are invited for the above position 
Candidates should have an Honours Degree in 
Chemical Engineering, and should have had some 
teaching or industrial experience. For appointment 
at the Senior Lecturer grade, preference will be given 
to candidates with a higher Degree 

The salary for a Senior Lecturer is within the range 
£A2200-£A80—£A2600 per annum ; for a Lecturer, 
within the range £A1500-£A90-£A2100 per annum 
In each case cost-of-living ajdustment will be allowed 
The salary is subject to deductions under the State 
Superannuation Act The commencing salary will 
be fixed according to the qualifications and experience 
of the successful applicant. 

Under the Staff Members’ Housing Scheme, in 
cases approved by the University and its Bankers 
married men may be assisted by loans to purchase a 
house 

Further particulars and information as to the 
method of application may be obtained from tre 
Secretary, Associaton of Univers ties of the British 
Commonwealth, 36, Gordon Square, London, 
W.C.3. 

Applications close, in Australia and London, on 
19th December, 1959 E7863 





NORTON SCHOOL, 
KINETON, WARWICKS 


ENGINEERING INSTRUCTOR 


ENGINEERING INSTRUCTOR ‘required at 
this Senior Approved School for boys between 15 
and 19 years. Experience in teaching senior boys an 
advantage. 

Salary for qualified man, Burnham scale plus 
four increments, with an additional payment of 
£189 per annum for extraneous duties 

House available for married man. 

Applications (no forms), with copies of two 
testimonials and mames and addresses of three 
referees, to the Headmaster, at above address 4 

E7885 





BOROUGH OF SLOUGH 


BRIDGES ENGINEER 





BRIDGES ENGINEER required for extensive 
programme of Bridge works. Salary: A.P.T. V 
(£1220 to £1375 per annum). Wide experience in 
Bridge Design and Reconstruction necessary 
HOUSING ACCOMMODATION for married 
candidate 

Applications, stating age, qualifications and 
experience, and names and addresses of two referees 
to Borough Engineer, Town Hall, Slough, Bucks, 
by 23rd November, 1959. E7881 


PUBLIC APPOINTMENTS 


UNIVERSITY OF GLASGOW 


RESEARCH ASSISTANTSHIP IN 
MECHANICAL ENGINEERING 


Applications are invited for a RESEARCH 
ASSISTANTSHIP in the newly-formed Mechanics 
and Mechanism Group. Salary scale £700-£850 
per annum. Initial salary according ico experience 
and qualifications. F.S.S.U. and family aliowance 
benefits 

Candidates should have a good Honours Degree 
in Mechanical or Electrical Engineering and two or 
more years of industrial experience. The person 
appointed will be required to assist in equipping a 
new Research Laboratory, and to engage in research 
leading to a higher degree, preferably in the field of 
control mechanisms, including hydraulic and pneu- 
matic devices, or vibration, or the dyriamics of metal 
working processes. 

Applications (3 copies) should be lodged, not later 
than 23rd November, 1959, with the undersigned, 
from whom further particulars may be obtained 

ROI T. HUTCHESON, 

E7856 Secretary of University Court 





H.M. PRISON, 
MAIDSTONE, KENT 





FITTER MACHINIST : CIVILIAN 
INSTRUCTIONAL OFFICER (GRADE 11!) 


FITTER MACHINIST : CIVILIAN INSTRUC- 
TIONAL OFFICER (Grade II) required at H.M 
Prison, Maidstone, Kent. Age at least 30 on Iith 
December, 1959. Qualifications full apprentice- 
ship plus at least 5 years’ practical experience. Able 
to instruct in machine shop engineering. City and 
Guilds or equivalent certificate and some teaching 
experience desirable. Salary: £775 to £900 ; 44- 
hour week. Generous paid holidays. Quarters not 
provided Pensionable appointment considered 
after a period of satisfactory service. 

Write for application form to Prison Commission, 
R.241/202, Horseferry House, Dean Ryle Street 
London, S.W.1, ; : 

Closing date, 27th November, 1959, E7874 





BRITISH TRANSPORT DOCKS 





CHIEF DOCKS ENGINEERS’ 
DEPARTMENT, HULL DOCKS 





CIVIL ENGINEERING DESIGNERS 
AND DRAUGHTSMEN 


British Transport Docks have vacancies in the 
Chief Docks Engineer’s Department, Hull Docks, 
for experienced CIVIL ENGINEERING. DE 
SIGNERS AND DRAUGHTSMEN who will be 
required to assist in the preparation of contract 
drawings and bills of quantities for large develop- 
ment schemes. Salaries up to £985 per annum 
according to experience and quelifications. Con- 
tributory superannuation scheme and certain rai! 
travel facilities. 

Applications, giving age, experience and present 
position, should be forwarded to: Chief Docks 
Manager, P.O. Box No. 41, Dock Office, Victoria 
Square, Hull, Yorks., to arrive not later than Wed- 
nesday, 25th November, 1959, E7913 





WEY VALLEY WATER COMPANY 





CIVIL ENGINEERING ASSISTANT 





CIVIL ENGINEERING ASSISTANT, commenc- 
ing salary £750-£850 per annum, with annual 
increments, plus car allowance. 

Applications are invited for the above appointment 
on the permanent staff of the Wey Valley Water 
Company. 

Qualifications : Applicants must have been 
trained as Civil Engineers and have either passed 
Parts I and II of the Institution of Civil Engineers’ 
examination or hold a University Degree. Pre 
ference will be given to those who have had experience 
in the office of a Water Engineer. 

The applicant should hold a licence to drive a car 

The appointment is permanent and pensionable. 

Applications, stating age, qualifications, present 
position and salary, education, training and experi- 
ence, should be sent tc the Engineer and Works’ 
Manager, Wey Valley Water Company, 3, Downing 
Street, Farnham, Surrey, not later than 25th Novem- 
ber, 1959. £7738 


Classified Advts. continued on page 136 
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PUBLIC APPOINTMENTS 


NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER'S 
DEPARTMENT 


APPOINTMENTS 


Applications are invited for the following posts 
in the Regional Engineer's Department 

1. SENIOR ASSISTANT ENGINEERS-—-HEAT- 
ING AND VENTILATING AND ELECTRICAL 
(Ref. 783) 

Applicants should be Corporate Members of the 
institution of Mechanical Engineers, or the Institu- 
tion of Electrical Engineers as appropriate, or be 
professionally graded in the Health Service 

They should have had considerable experience in 
the preparation of specifications, drawings and 
estimates for heating, ventilating and air-condition- 
ing or electrical schemes in buildings and the con- 
ducting of site surveys associated with these schemes 
and be capable of co-ordinating the work of a 


design team 
Salary scale (at present under review) £1050 by 





£” (3) by £35 (3) to £1245, plus £50 London 
Weighting , 
2. ASSISTANT ENGINEER—ELECTRICAI 


MECHANICAL, HEATING AND VENTILATING 


(Ref. 784) 
Applicants should be G.I.Mech.E., G LEE 
or A.M.1.H.V.E. and have passed the appropriate 


institution's examinations 

They should be experienced in the preparation of 
specifications, drawings and estimates for mechan- 
ical. electrical or heating and ventilating schemes in 
buildings and the conducting of site surveys with a 
minimum of supervision 

Salary scale (at present under review) £730 by £25 
(2) by £30 (2) by £35 (5) by £40 (1) to £1055, plus 
£20-£50 London Weighting. 

Starting salaries for posts of Assistant Engineer 
may be above minimum having regard to relevant 
practical experience Whitley Council conditions 
Superannuable 

Apply, stating which post 
fications (with dates) and experience, together with 
the names and addresses of two referees to : Secre 
North West Metropolitan Regional Hospital 


and giving age, quali 


tary 


Board, 40, Eastbourne Terrace, London, W.2 
quoting appropriate reference number, by Ist 
December E789 





CITY OF PLYMOUTH 


civic CENTRE 


APPOINTMENT OF SITE ENGINEER 


Applications are invited for the temporary post 
of SITE ENGINEER for the electrical and mechani 
cal services installations in the Plymouth Civic 
Centre at present under construction The salary 
range will be £1000 to £1100 per annum, to be 
determined according to qualifications and experience. 
The successful applicant will be required to provide 
his own living accommodation in Plymouth 


Applicants should have knowledge of : H.T. and 


L.T. electrical distribution systems, lift installations, 
electro-thermal storage plant, L.P.H.W. heating 
installations, water pressurisation plant and air 


conditioning and refrigeration 

The appointment will be made by the Plymouth 
consultation with the Architects 
Messrs. Jellicoe, Ballantyne and Coleridge, 5 
Princess Square, Plymouth, to whom applications 
should be addressed, giving details of previous 
experience and the names and addresses of two 
referees The appointment will be for two years 
commencing on the Ist January, 1960. No applica- 
tion received after the 23rd November, 1959, will be 

E7873 


considered 


Corporation im 





WEST MIDLANDS GAS BOARD 
AREA HEADQUARTERS 


VACANCY FOR DRAUGHTSMAN— 
INDUSTRIAL DEPARTMENT 


Applications are invited for the above position, 
located at Broad Street, Birmingham 

Candidates should hold Higher National Certifi- 
cate in Mechanical Engineering and have sound 
drawing-office experience : a knowledge of furnaces, 
ovens or similar work would be an advantage 

The salary for the appointment, which is pension- 
able and subject to medical examination, will be 
within Grade & (£773-£853 per annum) of the 
Nationa! Salary Scales for Gas Staffs 

Applications, stating age, qualifications, experience 
and present position, together with the names of 
two referees, should be addressed to the Indugtrial! 
Relations Officer, West Midlands Gas Board, 6 
Augustus Road, Edgbaston, Birmingham, 15 

J. SWAN 


Eva Secretary to the Board 





SOUTHAMPTON CORPORATION 
WATERWORKS 


CIVIL ENGINEERING ASSISTANT 


Southampton Corporation Waterworks require 
CIVIL ENGINEERING ASSISTANT, age not 
exceeding 35 Must have passed Parts | and 2 


Institution of Civil Engineers or exempting examina- 
waterworks advantageous 


thon Experience in 
Salary within A.P.T. Special Grade (£785- £1070), 
,ccording to qualificalions 
Conditions of appointment from C. A. Bradiey 
B.Sc. M_LC.E., Waterworks Engineer, Civic Centre, 
Southampton. Applications by Tuesday — 
92 


tet, 1959 


THE 
PUBLIC APPOINTMENTS 





SHEFFIELD CORPORATION 
WATERWORKS 


YORKSHIRE DERWENT SCHEME 





Applications are invited for the following appoint- 
ments on the staff of the Waterworks General 
Manager and Engineer (J. Noel Wood, M LC.E.) 


(a) CHIEF ASSISTANT ENGINEERS i/c Sub- 
sections Salary N.J.C. Scale “A” (£1215- 
£1445)—2 vacancies 

(b) SENIOR ENGINEERING ASSISTANTS 
Salary A.P.T.V. (£1220-£1375)—3 vacancies 


Successful applicants will be engaged upon the 
design and construction of the works of the Yorkshire 
Derwent Scheme, comprising a River Intake and 
Treatment Plant, a 40-mile Aqueduct, Service Reser- 
voirs, Pumping Stations and Plant. 


Applicants must be Chartered Engineers experi- 
enced in design and construction of major works. 
Previous employment on similar water supply 
schemes would be an advantage 


Appointments are superannuable and subject to 
medical examination and to the national conditions 
of service as applied by the City Council 


Applications endorsed with the title of the post 
applied for are to be forwarded to the undersigned 
by Ist December, 1959, stating age, qualifications, 
past and present appointments (with dates and 
salaries), details of relevant experience and schemes 
engaged upon, together with the names of two 


referees 
JOHN HEYS, 
Town Clerk. 
Town Halil, 


Sheffield, | E7798 





BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 


ATOMIC ENERGY SECTION 
APPOINTMENTS 


The British Shipbuilding Research Association has 
vacancies in its Atomic Energy Section for men aged 
about 25 with a good University Degree in Marine 
or Mechanical Engineering and with practical training 
and experience. Research experience an advantage 
The persons appointed will be required in the first 
instance to work in the Association's team at Win 
frith Heath, studying the possible application of 
nuclear power to merchant ship propulsion. Experi 
ence of nuclear energy is not an essential qualification 
as training in this will be given. The commencing 
salaries will depend upon age and qualifications 
and the appointments are subject to the Federated 
Superannnation System for Universities 

Applications, with full particulars, should be 
addressed to B.S.R.A., 5, Chesterfield Gardens 
Curzon Street, London, W.1 E7867 





REPUBLIC OF THE SUDAN 
CENTRAL ELECTRICITY AND WATER 
ADMINISTRATION 


RESIDENT ENGINEER 





Applications are invited from those suitably 
qualified, to fill a vacancy as RESIDENT ENGI- 
NEER with the Central Electricity and Water 
Administration, Sudan 

Minimum qualifications University Degree in 
Mechanical Engineering and or Corporate Member- 
ship of a Professional Institution. Candidates must 
have had experience on erection and operation of 
hydro-electric plant, steam plant experience would be 
an advantage 

Appointments will be on contract for three or five 
years. Salary range: £S8.2050-£S8.2210 per annum 
(£S.1 equals £1 Os. 6d.), plus cost-of-living allowance 
A terminal bonus its payable on satisfactory com- 
pletion of service 

Furnished accommodation at nominal rent and 
free medical attention for Official and family are 
available. Annual leave after first eighteen months 
of service 

Applications in writing not later than 30th Novem 


her, 1959. to : the Personnel Officer, Sudan Embassy, 
Cleveland Row, St. James's, London, S.W.1. Quoting 
E7874 


reference 4/3200 





BRITISH TRANSPORT 
COMMISSION 


DARLINGTON 


ASSISTANT DEVELOPMENT ENGINEER 
(DESIGN) 


British Transport Commission require ASSIST- 
ANT DEVELOPMENT ENGINEER (DESIGN) 
for Locomotive Carriage and Wagon Development 
Unit, located at Darlington Applicants should 
have a good general education to Higher National 
Certificate in Mechanical Engineering or equivalent, 
have served an apprenticeship in a railway or con- 
tractor’s works, preferably engaged on railway 
rolling stock, and possess intimate knowledge of the 
design of such stock. Capable of taking charge of an 
office engaged on new developments in connection 
with locomotives, carriages and wagons. 


Salary range £1590-£1920. Superannuation 
scheme. Certain travel facilities. Medical examina- 
thon 


Write, giving age. qualifications and experience, to 
Director of Establishment, British Transport Com- 


mission, 222, Marylebone Road, London, N.W.1 
within 14 days Addressed envelope for acknow- 
ledgment 7852 


ENGINEER 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


SENIOR SCIENTIFIC OFFICERS and SCIEN- 
TIFIC OFFICERS required in following localities : 

LONDON AREA MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in particular field of applied hydro- 
dynamics. Experience in modern methods of design 
and research on axial flow compressors, turbines or 
pumps an advantage. MECHANICAL ENGINEER 
for research on precision gear design. MECHANI- 
CAL ENGINEER for werk on propulsion problems 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control mechanisms an advantage. APPLIED 
MATHEMATICIAN or THEORETICAL PHY- 
SICIST for acoustic analysis. APPLIED MATHE- 
MATICIAN for work with electronic computers, 
with special reference to research into general 
underwater physical problems ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. EXPERIMENTAL PHYSICIST for research 
in underwater acoustics. PHYSICIST interested in 
operation performance CLASSICAL PHYSI- 


CISTS 

BALDOCK PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 
Quantum Physics 

PORTSMOUTH : PHYSICISTS with experience 
in field of microwave techniques. ELECTRONIC 
ELECTRO-MECHANICAL ENGINEERS (experi- 
ence in servo-mechanisms an advantage) 

HASLEMERE : ELECTRONIC ENGINEER 

PORTLAND PHYSICISTS or APPLIED 
MATHEMATICIANS for research in underwater 





acoustics. PHYSICISTS (general). ELECTRICAL 
ENGINEERS with advanced electronic design 
experience. MECHANICAL ENGINEERS. PHY- 
SICAL CHEMISTS 

POOLE CHEMICAL ENGINEERS. CHE- 


MISTS with experience in rubber technology 

ROSYTH MECHANICAL ENGINEER with 
experience in welding development. ELECTRONIC 
PHYSICISTS 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second-Class Hons. Degrees or equivalent quali 
fications. S.S.O.s must have had three years’ post 
graduate experience and be not less than 26 years of 
age. Salaries (men) S.S.0., £1233-£1460 ; S.O., 
£655—£1150 (London), somewhat lower in provinces 

Appointments unestablished (with F.S.S.U. bene 
fits), but opportunities may occur for those under 32 
to compete for established posts 


Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
E7844 


(quote A.483/9A) 





MINISTRY OF TRANSPORT 


CIVIL ENGINEERS 


Pensionable posts for men and women at least 
25 and under 35 on Ist January, 1959 (extension for 
regular Forces service, Overseas Civil Service 
established Civil Service, and temporary Govern- 
ment service as Civil Engineer). Candidates must 
have achieved Corporate Membership of Institution 
of Civil Engineers or passed examinations necessary 
for attaining such membership. Experience in road 
and bridge construction essential knowledge of 
Highways Authorities’ procedure desirable. Starting 
salary (men, London) from £830 to £1125, according 
Scale maximum (London) £1300. Promo 


to age 
tion prospects 

Write, Civil Service Commission, 17, North 
Audley Street, London, W.1, for application form 
quoting S64 £7924 





NORTH THAMES GAS BOARD 
ASSISTANT ENGINEERS (MECHANICAL) 


ASSISTANT ENGINEERS (MECHANICAL) 
required at various of the Board's works for super- 
vising maintenance of Mechanical, Steam and Power 
Piant. 

Higher National 
qualification required 
_ Starting salaries will be within the range £900 to 
£1200 per annum, according to qualifications and 
experience 

The successful candidates will be required to join 
the contributory staff pension scheme 

Applications, giving full details, should be sent to 
the Staff Controller, North Thames Gas Board, 30, 
Kensington Church Street, W. 8, quoting reference 

"E/773. E7880 


Certificate is the minimum 





CIVIL SERVICE COMMISSION 


PATENT EXAMINERS AND PATENT 


OFFICERS 
Pensionable posts for men or women for work on 
the examination of Patent applications Age at 
least 21 and under 28 (35 for Examiners), with 


extension for regular Forces Service and Overseas 
Civil Service 
Qualifications normally First or Second Class 


Honours Degree in Physics, Chemistry, Engineering 


or Mathematics, or equivalent attainment, or pro- 
fessional qualification, eg. A.M LCE A.M.1 
Mech.E., A.M.LE_E., A.R.1.€ 


£655 to £1460 ; 
minimum 


London salary (men) 
for Starting pay above 
prospects 

Write, Civil Service Commission, 17, North Audley 
Street, London, W.1, for application form, quoting 
$128 59, and stating date of birth E7923 


provision 
Promotion 


; 
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WINDSOR GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required in Superin- 
tendent Engineer's Department. Duties include 
drawings and calculations associated with heating, 
domestic steam and electrical installations ; keeping 
fuel records and inspection of works in progress 
Applicants should hold Ordinary National Certif- 
cate or equivalent qualifications. Salary £640 
£770 p.a. Reply with names of two referees to 
Superintendent Engineer, Windsor Group Hospital 


Management Committee, Alma Road, Windsor 
E7902 





CIVIL SERVICE COMMISSION 


ARCHITECTURAL, CIVIL, AND 
PUBLIC HEALTH ENGINEERING 
DRAUGHTSMEN 


Pensionable posts for men and women aged at 
least 20 on Ist June, 1959 with at least 3 years’ 
training, including adequate practical experience 
with appropriate technical study At least one 
year must have been spent on full-time drawing 
office work. Men’s starting salary (London) £542 10s 
(20) to £783 (28 or over). Scale maximum £900 
Promotion prospects Write Civil Service Com- 
mission, 17, North Audley Street, London, W.1, 
for application form, quoting $68-69/59/9. E7882 








TENDERS 


INDIA SUPPLY MISSION 











FOR THE SUPPLY OF 10-TON SLEWING 
TYPE CRANE 


The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W. Washington, 8, D.C., United 
States of America, invites TENDERS for the 
following 

TENDER ENQUIRY No. SEI09 
For the SUPPLY of 10-ton SLEWING TYPE 
CRANE required by Neyveli Lignite Corpora- 
tion, Ltd., Madras, India 

Specifications, &c., relative to the above, can be 
obtained from the Co-ordination Branch, India 
Store Department, Bromyard Avenue, Acton, W.3, 
at a cost of 14 shillings and 3 pence per Tender 
and is not refundable. Tenders are to be returned 
direct to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington, 8, D.C., United States 
of America, so as to reach them by 22nd December, 
1959 

Specimen copy of the above enquiry can be seen at 
India Store Department Engineering Branch, Brom- 
Avenue, Acton, W.3, under the following 
$3670 59 NSC ENG.2 E7872 


yard 
reference 





INDIA STORE DEPARTMENT 
OIL FIRED CHAMBER FURNACE 


he Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton. 
London, W.3, invites TENDERS for the Supply 
ot 
TENDER REF. No. 1814659 ACR HAL 
OIL FIRED CHAMBER FURNACE, 1400mm 
4400mm. x 400mm. Temperature range 500 deg 
Cent. to 1000 deg. Cent 
The Tender forms with Schedules and Specifica- 
tions which are returnable on 14th December, 1959. 
may be obtained from the above Office (Co- 
Ordination Branch) on payment of a fee of 10s 
(not refundable) for each Tender 
Applications for Tenders should specify the 
above Reference E7910 





INDIA SUPPLY MISSION 
DIESEL LOCOMOTIVES 


The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W., Washington 8, D.C., 
United States of America, invites TENDERS for 
the following : 

TENDER ENQUIRY No. S.E.107 
For the Supply of Two Nos. 210 b.h p. DIESEI 

LOCOMOTIVES required by Neyveli Lignite 

Corporation, Ltd., Madras, India. 

Specifications, &c., relative to the above specifi- 
cation, can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue 
Acton, W.3, at a cost of £1 8s. 6d "per Tender. 
Tenders are to be returned direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W. Wash- 
ington 8, D.C., United States of America, so as to 
reach them by 7th January, 1960 

Specimen copy of the above enquiry can be seen 
at India Store Department, Engineering Branch 
Bromyard Avenue, Acton, W.3, under the follow. 

















ing reference : $.3685/59/NSC/ENG. 2 E7911 
EDUCATIONAL 
A.M.I.MECH.E., B.Sc., City and Guilds, &c. 


Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane 
London, W.8 E114 


“Pty eee 
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BOOKS & PUBLICATIONS 














*°A complete library 
in two volumes..”° 





~KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of “The Engineer" 


1959 (64th Edition) 
82/6 (plus postage 2/6) 


% 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 


<< te 4. cE cee 
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A monthly journal for the professional 
electronics engineer. 

It circulates to 86 different industries 
all over the world. 

When electronic engineering is studied 


“ Electronic Engineering ”’ is read. 





Published on last Friday Price 3,- per copy. 


of preceding month. 36- per Annum. 


F 28 ESSEX STREET, STRAND, W.C.2 


Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 
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‘'GINEER 
EDUCATIONAL 


COLLEGE OF AERONAUTICS 


TWO YEAR DIPLOMA COURSE, 
1960-1962 


Applications are invited from suitably qualified 
men and women who wish to enrol for the Two-Year 
Diploma Course which begins in October, 1960 


This post-graduate course in Aeronautical Science 
and Engineering is intended primarily for University 
Graduates in Engineering, Science, or Mathematics 
for Technical College Students who possess a good 
Higher National Certificate or Diploma and have 
appropriate industrial experience, and others with 
equivalent qualifications The curriculum includes 
the subjects of Aerodynamics, Aircraft Design 
Aircraft Economics and Production, Aijrcraft 
Electrical Engineering, Aircraft Materials, Aircraft 
Propulsion, Flight, and Mathematics 


All applications will be considered by the Board 
of Entry which may call candidates to attend at the 
College for written Entrance Examination in Engin 
eering, Physics, Mechanics, and Mathematics, to 
be held on Monday, 21st March, 1960. Exemptior 
from this examination will normally only be given 
to candidates possessing Ist or 2nd Class Honours 
Degrees in Science or Engineering, or reading for 
Honours Degrees The Board may also require 
attendance for personal interview at a later date 


Candidates who possess Bachelors Degrees wit! 
Ist or 2nd Class Honours in Aeronautics, and also 
in Science or Engineering if they have adequate post 
graduate experience, may at the discretion of the 
Board of Entry be accepted for entry to the second 
year of the course and qualify for the Diploma 


(D.C.Ae.) 


Further information about the course and form 
of application, which MUST be completed and 
returned not later than Saturday, 27th February 
1960, may be obtained from The Warden he 
College of Aeronautics, Cranfield, Bletchley, Bucks 

E7898 ¢ 





SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


APPLICATIONS are invited for the posts of 
SENIOR JIG AND TOOL DRAUGHTSMAN 
SENIOR MACHINE TOOL DRAUGHTSMAN, 
and PRODUCTION ENGINEERS, with experience 
in machining light alloys, for Drawing Office in 
Southern England.—Write, stating age, details of 
experienn, qualifications and salary required to 
BOX No. E7748, “ The Engineer.’ A 


APPLEBY-FRODINGHAM STEEL COM- 
PANY, SCUNTHORPE, LINCOLNSHIRE, invite 
applications for posts as SENIOR and JUNIOR 
DRAUGHTSMEN for general engineering work 
Experience in design and detail of plant for iron and 
steel works would be an advantage. Permanent 
situations with good prospects for men with initiative 
and ability. Staff pension scheme is in operation 
and welfare facilities are available.—Apply, stating 
age and giving full details of previous experience, 
and technical qualifications, to the Employment 
Officer, Appleby-Frodingham Steel Co., Scunthorpe, 
Lincs E2611 a 


ASSISTANT ENGINEER 


Indian subsidiary of a world-wide manulac 
turing organisation invites applications from 
Indian Nationals aged 25-35 for a post which 
has arisen recently at their establishment in East 
Punjab. Primarily, applicants must have served 
a comprehensive apprenticeship, followed by 
some years’ experience of production or marine 
engineering, and it is essential that they have 
some knowledge of steam raising plant and 
electrical distribution The minimum qualifi- 
cation required is H.N.€ A thorough under- 
standing of the local customs is required with 
written and spoken fluency in Hindi, Punjabi 
and English The selected candidate will be 
required to serve a period of training in England 
prior to transferring to India. The Company's 
policy is of a progressive nature and the prospects 
are excellent. The commencing salary will be 
fully commensurate with the responsibility 
involved Applications, quoting fullest details 
should be sent.._BOX No. E7915 The 
Engineer.’ 


‘ 


AVELING-BARFORD, LIMITED, require a 
METHODS ENGINEER for their Grantham 
Works. Applicants must be under the age of 45 
years and experienced in time and motion study 
The successful applicant will be required to administer 
a Methods Department whose object is the effecting 
of a continuous reduction in product costs starting 
from the original designs. Salary £1100 per annum 
Good Pension Scheme after probationary period 
All replies will be treated with strictest confidence 

Apply: Personnel Manager, Aveling-Barford 
Limited, Grantham E7862 A 


DRAUGHTSMEN—SENIOR AND JUNIOR 
required for London office of Worthington-Simpson 
Limited. Experience in heat exchange and pumping 
equipment preferable, although not essential. Quali- 
fications to O.N.C. and H.N.C. level desirable. Staff 
pension scheme in operation, salary will be com- 
mensurate with qualifications and experience 

Please apply to Mr. S. Allan Frost, Worthington 


Simpson, Limited, Queens House, Kingsway, W.C.2 
E7908 A 


DRAUGHTSMEN required in Technical Depart- 
ment of first class company in Newark, pension 
scheme, &c State age, experience, qualifications 
and salary required.—_BOX No 7918, The 
Engineer.” A 
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DESIGN AND DEVELOPMENT 
ENGINEER 


Opportunity for a DESIGN AND DEVELOP.- 
MENT ENGINEER to fill permanent position 
in the London office of a progressive and well- 
established engineering company 

The man who will fill this position will be up 
to degree standard, or equivalent, and will be 
reasonably experienced at heat transfer and 
fluid flow. A background power plant engin- 
eering and some knowledge of steel-works 
practice would be an advantage. 

Applicants should give details of education 
qualifications and experience and stage age 
and salary expected 

BOX No. F7810, “ The Engineer.’ 


A 
ENGINEER with interest in selling Expanding 


manufacturing company (oil industry) of Inter 
national Repute requires young qualified Engineer 
Initial period of training and product familiarisation 
prior to field work Please write, giving qualifica- 
tions, experience, age and salary required, &c 

BOX No. E7914 The Engineer A 


ENGINEERING DRAUGHTSMEN 
required for mechanical design work on a long- 
term basis by large engineering Company in 
West Midlands. Commencing salary of £1250 
rising to £1500 offered to suitable candidates 

Apply, giving full details of age, experience 
and previous employers to BOX No. E789! 

The Engineer 


. 


ENGINEERING GRADUATE wanted for long- 
term contract on large dam project in West Pakistan 
The successful candidate will have to take charge 
of a well-equipped Soil Mechanics laboratory and 
supervise field and laboratory investigations involved 
in the closing phases of the initial investigation and 
the control work for the main construction. To be 
considered, applicants must have extensive experi- 
ence in modern Soil Mechanics techniques including 
elting up and using triaxial machines equipped for 
pore water pressure measurements Tour of duty 
will be for two years with generous leave and other 
provisions. Free housing will be provided for the 
man and his family. Salary will derend on quali 
fications and experience Applications giving full 
details of experience to BINNIE, DEACON AND 
GOURLEY Artillery House, Artillery Row, 
London, S.W.1 E7861 a 


FULLY QUALIFIED MECHANICAL ENGI- 
NEER required, to take complete charge— includin 
estimating—of varied type contracts up to £10,¢ 
in medium general engineering. Applicant must have 
a lively and versatile personality and be prepared to 
cover detailed design work. This is a senior position 
and is subject to pension. Age 33 to 43 years’ 
approximately Applications must give details of 
qualifications, experience and salary requirements 
G. P. BANBURY, LTD., FACTORY LANE 
CROYDON E2624 a 
JOINT ASSISTANT SECRETARY under 35 
vears of age required by Technical Institution 
Experience on technical publications, administra- 
tion and committee work desirable. Good salary 
pension scheme and excellent prospects for suitable 
applicant who can work to exacting standards,- 
Write, stating age, education, qualifications and 
experience to the Secretary, Institute of British 
Foundrymen, 14, Pall Mall, S.W.1 E2629 a 
LEADING PETROLEUM COMPANY have 
vacancies in London and the South of England for 
qualified Engineers. Candidates should have had 
thorough training in workshops and possess either 
Corporate Membership of the Institutions of Civil 
or Mechanical Engineers or have passed Parts 
A” and “ B” of one of these Institutions’ exami- 
nations or have qualifications entitling them to 
exemption from such examinations. Experience on 
pumps and pipelines or building construction would 
be advantageous. Excellent conditions of employ- 
ment and starting salary appropriate to qualifica- 
tions and experience.—Apply, giving full details of 
age, qualifications and experience to BOX No 
E7887, ‘* The Engineer.” Replies can only be sent 
to those selected for interview A 


MANDERSTAM LOWE & PARTNERS, 
LTD. 


Pulp and Paper Consulting Engineers, 38, 
Grosvenor Gardens, London, S.W.1, invite 
applications for the following vacancies 


1. Chief Pulp and Paper 
Engineer Normally resident 
Assistant Pulp and Paper {in L ondon 
Engineer 
3. Pulp and Paper Project) 
Engineer Required for 
4. Structural and Civil >tours of duty 
Engineer abroad 
Electrical Engineer 


rs 


Replies should be in applicant’s own hand 
writing giving details of education, technical 
qualifications, experience and age A high 
level of remuneration commensurate with quali- 
fications and experience is offered in all cases 
Non-contributory Pension) Life Insurance 
benefits available 


E2628 A 





MECHANICAL AND ELECTRICAL ENGIN- 
EER. Previous experience in design of layout of 
industrial plant and ancillary services essential 
Workshop management or production without such 
experience will not be suitable. Post is for profes- 
sional work with consulting engineers and is in 
London The position, not temporary, affords 
opportunities as to status and remuneration. The 
requirements call for a man who can assume respon- 
sibility for design, &c., after initial guidance. The 
probable age range is 40 to 45 and salary necessarily 
will be based on the qualifications and experience 
of the successful applicant.—BOX No, E7909,‘‘ The 
Engineer.” A 
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LEY’S MALLEABLE CASTINGS CO., 
LTO., DERBY 
FIRST CLASS WORKS ENGINEER 
REQUIRED 

Applications are invited for the post which 1s 
at our Branch Works, North Hykeham, Lincs 

This is covered by excellent Contributory 
Pension Scheme and the prospects are very 
good 
The responsibilities involve installation and 
maintenance of all plant and machinery, and 
experience should include hydraulic and mech- 
anical handling plant 

Applicants must have had practical experi- 
ence of organisation and supervision of engin- 
cering activities in a maintenance department 
and possess sound judgment and initiative 
Qualifications of H.N.C., or similar standard 
desirable 

Applicants should be between 35 and 45 years 
of age, and should apply in writing to Works 
Director, Ley'’s Malleable Castings Co., Ltd., 
Derby, stating full details of education and 
experience, also salary requir 


E7858 a 





MANAGER required for the new STEEL PLANT 
DIVISION of a@ large company with several works 
supplying diverse range of plant and equipment for 
heavy industries. Duties would include pioneering 
of the development and selling of plant for new 
processes in the Steel Industry and general super- 
vision of design and manufacture. Essential qualifi- 
cations include a good education, a strong technical 
background in the processes involved in steel- 
making and extensive actual operating experience. 
Preferred age range 35 to 50. The post is of consider- 
able scope for a keen man and the conditions offered 
are commensurate with a senior executive position 
Salary in the range of £2500 to £3500 per annum, 
depending on experience, &c. Replies, which will 
be treated in strict confidence, should be addressed 
—BOX No. E2614, “ The Engineer.” A 





OPPORTUNITIES WITH THE 
WALMSLEY GROUP 

Group of Companies invite 
applications from skilled TECHNICAL EN- 
GINEERS and SENIOR DRAUGHTSMEN 
for the drawing-offices and technical departments 
at each of the Group's five up-to-date factories 
at Bury and Wigan. The positions are perman- 
ent, progressive and well paid and working con- 
ditions are excellent. See page 139 for detailed 
announcement 


The Walmsiey 


E7928 a 


PRODUCTION ENGINEER. Civil or Mining 
Engineer with extensive experience in the control of 
large-scale mechanical earth moving operations 
required as Assistant Production Engineer by 
Mining Company in SIERRA LEONE. Commencing 
salary £2000 per annum plus § per cent bonus pl is 
for married man, passage or separation allowance 
of £10 per month and £5 per month for each child 
15-month tours followed by liberal leave on full 
salary in U.K. Return passage paid. Free furnished 
and medical attention Contributory 


quarters 
Pension Scheme with retirement at age 55. Life 
Assurance and Dependants Income Schemes 

Write giving full details experience, stating age, 


to SIERRA LEONE DEVELOP- 
P.E.2, City Gate House, 
E7895 a 


married or single 
MENT CO., LTD., Dept 
Finsbury Square, E.C.2 


PROJECT ENGINEERS.— Applications are 
invited from Project Engineers over 28 years of age 
and having H.N.C. as a minimum technical! qualifi- 
cation, for the position of Technical Officer in the 
Production and Development Engineering Depart- 
ment at Ferodo, Limited. Applicants should have 
had experience of one or more of the following 
subjects : Heating, Ventilating, Dust Extraction and 
Services, Production Engineering and Factory Lay- 
outs, Special Plant Design. They must be capable 
of handling a project through all stages from initial 
investigation, preparation of estimates, drawings 
and reports, ordering plant and equipment, arrang- 
ing for installations and pre-production trials. This 
is a senior staff appointment with a contributory 
pension scheme and applicants should write to the 
= Manager, Ferodo, Limited, Chapel-en 
le-Frith, Via Stockport, giving details of age, previous 


experience, qualifications and salary required 
E7906 A 


PAULO LIGHT S.A.—SERVICOS DE 
Company in Brazil and 
Canadian corporation, 


SAO 
ELETRICIDADE, a 
a Subsidiary of the 


Brazilian Traction, Light and Power Com 
pany, Ltd. invite applications from_ suitably 
ualified men for the position of SHIFT 


HARGE ENGINEER in the P ratininger Power 
Station The power station, put into service 
about five years ago, is situated near Sao Paulo 
(population over 3,000,000; temperate climate, 
2200f. above sea level). The plant comprised 
initially 2 80MW 1800 r.p.m. steam turbo- 
alternator units, each supplied at 850 p.s.i., 900 deg 
Pah. by one 850,000 Ib/hr. oil-fired boiler and is 
now being expanded by the addition of two 125.000 
kW reheat units, 1800 p.s.i., 1000 deg. Fah. Appli- 
cants should have a sound technical knowledge and 
wide experience of the operation of modern turbines 
and boilers, preferably with oi] or pulverised-fuel 
firing ; should also have an aptitude for supervision 
and the maintenance of harmonious labour relations 
Good salary. three years’ agreement with first-class 
passage both ways, with family ; four months paid 
leave after three years’ service.—Written application 
in the first instance should be made to Mr. Osborne 
Mitchell, General Manager, CANADIAN-BRAZIL- 
IAN SERVICES, LTD.. 9/12, Cheapside, London, 
R.C.2 E7794 a 


hee 
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SECTION LEADER and SENIOR PIPEWORK 
DESIGNER DRAUGHTSMEN required by Com- 
pany in South West London. Must be experienced 
in Chemical or Refinery Plant layouts. Permanent 
positions with excellent working conditions and 
benefits S-day week Excellent salary and in 
addition liberal expenses when working initially in 
Central London.—BOX No. E7896, “The En- 
gineer.”” a 


SENIOR DESIGN DRAUGHTSMAN, H.N.C 
preferred, for development of Cardboard Container 
Machinery Experience of Printing Machinery, 
though desirable, is not essential. Excellent prospects 
and working conditions. Salary up to £1000 per 
annum for a fully experienced man.—Applications 
giving age, qualifications and experience should be 


addressed to Chief Draughtsman, Deritend 
Engineering Co., Ltd., Spring Road, Hall Green, 
E2626 a 


Birmingham, 11. 
SENIOR DESIGN DRAUGHTSMEN, familiar 


with small mechanisms, &c., required by progressive 
and expanding Company situated approximately 
20 minutes from Waterloo. The positions offered 
are permanent and provide excellent prospects for 
versatile men who seek interesting work in a new 
field.—-BOX No. E169, “* The Engineer.” A 


SENIOR DESIGN SECTION LEADER 
DRAUGHTSMAN. A large steelworks in the 
Midlands wishes to appoint a Senior Design 
Section Leader Draughtsman Applicants should 
possess steelworks development experience associ- 
ated with furnaces, rolling mills and general building 
work The post is a progressive one, and a pension 
and free life assurance scheme are in operation 
Applications, giving qualifications, details of ex- 
perience and salary required to BOX No. E7892, 
The Engineer.” A 


SENIOR DETAIL DRAUGHTSMAN. A 
Steelworks in the Midlands requires a Senior Detail 
Draughtsman for general plant layout and directed 
design, experienced in steelworks practice or heavy 
engineering, preferably associated with furnace work, 
rolling mulls and building layout. Contributory 
pension and free life assurance scheme, canteen 
facilities, &c Apply, stating age, experience and 
salary required to BOX No. E7893, ** The Engineer.” 


A 
SENIOR DRAUGHTSMAN, preferably with 
Blast Furnace and Ancillary Plant 


experience on 
Contributory Superannuation Scheme. Full details, 
in first instance by letter, stating age, qualifications, 
salary required, &c., to Secretary, Barrow Iron- 
works, Limited, Barrow-in-Furness. E2627 a 


STEEL TUBES._-WORKS MANAGER required 
Must have wide experience in practical and executive 
held similar positions and be a first- 
Substantial salary will be paid 
qualifications and future 
Apply in confidence to the 
Tube Co 
F7920 a 


appointments 
class administrator 
to man necessary 
prospects are excellent 
Managing Director, The Phoenix Steel 
Ltd., Phoenix Street, West Bromwich 


with 


THE MANCHESTER SHIP CANAL 
COMPANY 

The Manchester Ship Canal Company invite 
applications for the appointment of ASSISTANT 
CIVIL ENGINEERS on the established staff 
of the Chief Engineer. Applicants should be 
between the ages of 25 and 35 years. Scale of 
salaries, £805 at age 25, rising by annual incre- 
ments to £1250 at 38 

Candidates should be Corporate Members of 
the Institution of Civil Engineers or hold 
equivalent qualifications, and should have 
experience in design, specifications, construction 
and maintenance of Civil Engineering works 
Harbour and dock experience is preferable but 
not essential 

Successful applicants will require to become 
members of the Company's Contributory 
Superannuation Scheme 

Applications, stating age, qualifications and 
experience, should be addressed to the Chief 
Engineer, The Manchester Ship Canal Company, 
Ship Canal House, King Street, Manchester, 2, 
not later than Ist December, 1959. 


E7916 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—-BOX No. E164, 
“ The Engineer.” A 





GOVERNMENT SERVICE 


ENGINEERING DRAUGHTSMEN 


Government Communications Head- 
quarters have vacancies at Cheltenham for 
MECHANICAL and ELECTRICAL 
DRAUGHTSMEN with design experience 
in any three of the following categories :- 

Electronic equipment (rack mounted 
type, etc.) 

Electrical work and small mechanisms. 

Micro-wave equipment 

Fabricated parts, sheet 
outdoor structures 

Applicants should also have served a 
recognised engineering apprenticeship or 
have equivalent workshop knowledge, and 


metal work, 


preferably hold the Ordinary National 
Certificate 
There are opportunities for permanent 


and pensionable appointments and advance- 
ment to higher drawing office posts. Facil- 
ities given to study for National Certificates 
and other Courses in approved cases 


hree and a half weeks annual leave, 
plus all public and privilege holidays 
Writ 
Personne! Officer 
G.C.H.Q. (D.O./15), 
53, Clarence Street 
Cheltenham, Glos 
E7868 a 
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electrical and 


NATIONAL 
RESEARGH 
DEVELOPMENT 
CORPORATION 


The Corporation was set up under the 
Development of Inventions Act, 1948, to 
develop and exploit inventions in the public 
interest 


A senior post in its ELECTRICAL EN- 
GINEERING GROUP is vacant for an 
ELECTRICAL or ELECTRONICS EN 
GINEER or ELECTRO CHEMIST with 
an honours degree and industria! experience 


The inventions to be handled cover al! 
electronics fields except 
computers 


The work is administrative in nature, the 
Corporation having no research or produc 
tion units of its own. 


The man appointed will be required to 
maintain personal contact with research 
establishments and inventors; to assess 
the technical value of inventions or arrange 
for that assessment to be made by a consul- 
tant ; and to make plans for their develop 
ment (if necessary) and finally for their 
commercial exploitation, generally by way 
of licence. Exploitation involves negotiating 
terms with top management of industrial 


firms 

A GOOD ENGINEERING BACK- 
GROUND AND SOME YEARS IN 
INDUSTRY ARE _ ESSENTIAL, TO- 


GETHER WITH IMAGINATION AND 
DRIVE. Age 30-40. Starting salary within 
the range £1600-£2000 according to age, 
qualifications and experience 


The Corporation concerns itself with 
new developments in research organisations 
and in industry from their starting points 
and the work presents ‘a fascinating variety 
and the opportunity to meet important 
people in research and industry 


For further particulars write in confidence 
to the Director of Administration, N.R.D.C 
1, Tilney Street, London, W.1 


E7894 a 








have been retained 
to advise on the 


appointment of a 


PROJECT 
ENGINEER 


(Food processing) 


for a large industrial food process 
plant in North West London. 


The Project Engineer will be 
responsible to the Deputy Chief 
Engineer for the design and 
supervision of construction of new 
plant and machinery, for its 
installation and trials; for the 


drawing up and negotiation of 
contracts for new plant and 
machinery. 


Candidates must be A.M.I.Mech.E. 
or A.M.I.Chem.E. and have had 
similar experience preferably in the 
chemical or food processing 
industry. Experience of structural 
steel work, metallurgy and 
mechanical handling would be an 
advantage. 


Age: 32-35. Salary not under 
£1,200. Non-contributory pension 
and exceptional amenities. 


Please send brief details in 
confidence, quoting reference 
G.2038, to H. A. P. Disney. In 
no circumstances will a candidate’s 
identity be disclosed to our client 
unless he gives permission after a 
confidential interview at which he 
will be given full details of the 
appointment. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 
E1l34a 








HEINZ 


Leaders in the expanding Food Industry offer 
the following Engineering vacancies in London 


1. CANMAKING ENGINEER. 27-30 to 


production 


Aged 


understudy 
This is a new appointment to meet future management needs 


Superintendent of Canmaking 
Essential require- 


ments are a degree or a professional qualification in Mechanical Engineering and at least 
two years experience as a qualified engineer in a supervisory position in industry. 


2. JUNIOR MECHANICAL ENGINEER. 


Engineering on a variety of installations in all branches of the € ompany 


Aged 22-28, to assist the Manager-Mechanical 


Applicants should 


have served an appropriate apprenticeship and hold at least the O.N.C. Mechanica! 


3. DRAUGHTSMAN : ELECTRICAL SERVICES. 
control circuits and layout drawings. Applicants 
O.N.C. standard in Electrical Engineering 


4. DRAUGHTSMAN : 
services, light machinery and vessel design. 


MECHANICAL SERVICES. 
This is an opportunity for varied work. but 


Aged 25-30, for preparation of industrial 
should have relevant experience and be of 


Aged 25-35, for work on plant layout, 


applicants should have experience in layouts typical of the Food Industry 


These opportunities occur at a time when the Company is making rapid technological advances 


Career prospects are unusually good. Please apply in 
Serene Ref. No. to The Personne! Manager, H. J. 
.W.10, 


writing, giving full particulars and quoting 
HEINZ Co., Limited, Hariesden, London 


E7857 a 











PLANT DEVELOPMENT MANAGER 


The duties of this appointment will include the formation of and responsibility for a new 


department within the plant division of Richard Costain 


(1) Advice to the Operating Divisions within the 
méet the demands of contracts at home and 
economic methods of employing that plant 


(2 


and observed results 


(3) Layout and design of contracting plant install 


Limited, which wil! cover 


Group on the type of plant that will 
overseas and the most effective and 


Assessment of the performance of newly developed plant from Specification details 


ations 


(4) Maintenance of records of plant performance both on output and maintenance 


costs 


Candidates for this post, aged 30-50, must possess an engineering qualification and have had 


at least 6 years’ plant experience in the Building and C 
Applications should be addressed to 


SENIOR PERSONNEI 


111, WESTMINST 
LONDON, S.F.1 


ivil Engineering Industry 


OFFICER, 


ER BRIDGE ROAD, 


E7877 a 
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ENGLISH ELECTRIC, RUGBY 


STEAM TURBINE 
DIVISION 


Experienced Condenser DRAUGHTS- 
MEN required by English Electric, Rugby 
for their Steam Turbine Division Appli- 
cants must have served a recognised appren- 
ticeship and have two or three years Drawing- 
Office experience of condenser or feed heat- 
ing plant, and should preferably have reached 
H.N.C. standard. The Condenser Depart- 
ment at Rugby is concerned with advanced 
and novel designs of condenser plant and 
good opportunities exist for experienced 
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ENGLISH ELECTRIC, RUGBY 


DIESEL ENGINE 
DRAUGHTSMEN 


for work on Power Station layouts 
and general arrangements of large 
engines. Applicants should have 
had a recognised training and some 
experience on this type of work. 
Write giving full details to Dept. 


SITUATIONS VACAN1I SITUATIONS VACANT 





men. Housing assistance can be cons dered 


fo arried plicant slected for emplo . 
or married applicants selected tor employ CPS. Marconi Sous. 336 7, 
Strand, London, W.C.2, quoting 


ment 


Write, giving full details to Dept. C.P.S., 
Marconi House, 336/7, Strand, London 
W.C.2, quoting reference E1199U., 


reference E. 1199V. 


E7854 4 








FIBREGLASS LIMITED FIBREGLASS LIMITED 


require a TECHNICAL SALES require a TECHNICAL SALES 
OFFICER for sales development OFFICER for sales development 


work in the electrical insulation work in reinforced plastics. 


field Candidates should preferably 


Candidates should _ preferably have an engineering training, and 


have a Science degree and have 
served a recognised apprenticeship 
with an electrical manufacturer. 


some knowledge of reinforced 
plastics would be an advantage 
Age between 25 and 33 


Applications with full details of 
career and salary required to Sales 
Director, Fibreglass, Limited, 
Ravenhead, St. Helens, Lancashire 


Applications with full details of 
career and salary required to Sales 
Director, Fibreglass, Limited, 
Ravenhead, St. Helens, Lancashire 


E7865 «4 E7866 «a 




















LIGHT ENGINEERING APPOINTMENTS 


BERKSHIRE 


We have just under 500 people on our payroll and seek to recruit three men well versed in 
nodern engineering methods, who will fit happily into our organisation ind merit eventual! 


idvancement The vacancies are 


ASSISTANT FACTORY MANAGER 

This post is for an apprentice trained man with up-to-date experience, either in a similar Capacity 
Practical ability on the shop floor and good labour management essential 
work for the Factory Manager and respon- 


” aS a foreman 
ON advantageous. Duties will involve detail 
sibility for Maintenance Section 

Age range 28 to 35 


ASSISTANT PRODUCTION ENGINEER 

H.N.C. plus membership I.P.E. or similar professional status. First class knowledge of Method 
Study, shop loading, factory layout and other modern approaches to Production Engineering, 
together with practical Works training and experience. Duties will be to assist the Production 
Engineer and to qualify to take over his duties when required 


Commencing salary £1050 p.a 


Age range 28 to 35 Commencing salary £1000 p.a 
TIME STUDY ENGINEER (one of three) 

Practical man with O.N.C. or better. Should have had formal training in Time Study, subse 
juent to apprenticeship. Duties will be in Work Measurement, analysing work, using synthetics 
ind fixing times in machine and assembly shops 
Age range 25 to 30 Commencing salary £780 p.a 
Rented housing may be available in certain cases 


Please write fully, giving age and availability. to BOX No. E7904 The Engineer.”’ A 
g 











CENTRAL ELECTRICITY 
GENERATING BOARD 


| RESEARCH AND DEVELOPMENT DEPARTMENT 








HEADQUARTERS, LONDON, S.E.| 
PRODUCTION BRANCH (MECHANICAL ENGINEERING SECTION) 





(a) AN ENGINEER is required for a responsible position in a small team 
dealing with mechanical problems of power plant operation. 

The duties will include theoretical studies and the planning and analysis of 
trials on power station plant, in collaboration with Regional Research and 
Development staffs and with outside firms and research organisations. Appli- 
cants must have a good honours degree or equivalent qualification and con- 
siderable experience of the design or operation of large steam or chemical plant 

Salary on a scale within the range £1590-£2045 p.a., according to duties 
and responsibilities 

(b) ENGINEERS with good academic and practical training, but with less 
extensive experience than for post (a), are required for the above team. In 
addition to gaining all-round knowledge of the work, they will have oppor- 
tunities for specialising in one of several branches, including fuel pulverising ; 
control and stability of steam power plant ; stress work and thermal effects 

Applicants must have a good honours degree and have served an apprentice- 
ship, or have equivalent qualifications. Experience of heavy industry would 
be a considerable advantage 

Salaries on a scale within a range rising to £1350 p.a., according to duties 
and responsibilities. 

Prospects of promotion to higher grades are good in an expanding organisa- 
tion 

Applications stating age, qualification, experience, present position 
and salary, to the Personnel Officer, 24/30, Holborn, London, E.C.1, 
by 23rd November. Envelopes should be marked “ Confidential, 
Ref. ENR/439.”” 


E7879 a 





WHESSOE 


WHESSOE LIMITED OF DARLINGTON REQUIRE 
ADDITIONAL SALES ENGINEERS 
These appointments are for the purpose of extending the company’s sales, at 
home and abroad, of WHESSOE Capital Plant and Equipment in the 
OIL, GAS, CHEMICAL & ALLIED INDUSTRIES 


Applications are invited from those who in addition to having an engineering 
background or engineering qualifications, have also a proved record of sales 
experience: enthusiasm for, and knowledge of selling is a pre-requisite 
The company operates a pension and life insurance scheme 
Letters of application (marked Confidential), giving full details of career to date, 


age and salary required should be sent to 


Sales Manager WHESSOE LTD. 25 VICTORIA ST. LONDON S.W.1 











E7734 a 














To all technical men 


king better 


see . 
nities for 






opportt ' 
promotion 


and advance 









ment 


There's a future 
for YOU in the 
Walmsley Group of Companies 


The Walmsley Group of Companies invite applications from skilled technical engineers and senio 
draughtsmen for the drawing offices and technical departments at each of the Group's five up-to-date 
factories at Bury and Wigan. The positions are permanent Progressive and well paid and working 
conditions are excellent. Walmsieys is one of the world’s largest Groups specialising in the manu- 
facture of machinery and equipment for the paper-making industry which is constantly expanding 
in every country throughout the world. The work is varied and interesting and offers plenty of scope 
for men of proved ability. This is a worthwhile opportunity for men of all ages to become associated 
with a company in which the interests of employees is of prime importance to the directors and in 
mg on ay spirit and co-operation exists at all levels from the youngest apprentice to the head of 
ec TO! 





You are invited to write for a copy of this 

interesting booklet today. Alternatively, address | 
your application for a position in the Group to 

Technica! Staff Appointments, Walmsleys (Bury) 

Ltd., Bury, Lancs., giving details of age, experi- 

ence, etc 


SEND TO-DAY FOR 
THIS BOOKLET 


WALMSLEYS (BURY) LIMITED 
BENTLEY & JACKSON LTD., BURY 
ASHWORTH & PARKER LTD., BURY 
WALKER BROS. (WIGAN) LIMITED 
JOHN WOOD & SONS LTD., WIGAN 


Walmsley 
Group 


Employing 2000 Workpeople in five modern and up-to-date factories at Bury and Wigan 
E7869 
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ENGINEER 


SITUATIONS VACANT 


Nov. 13, 1959 
SITUATIONS VACANT 








THE ROVER CO. LTD. 
invite applications from quali- 
fied Engineers for research 
duties primarily in connec- 
tion with design and stressing 
of sheet metal and other 


structures in motor vehicles. 


PETTERS LIMITED 


A Membe the Hawker Siddeley Group 


DESIGN ENGINEERS 


The successful applicants will be respon- 


ble he Chief Designer for des gn work 





s between | ind 150 b.h.p 


FIRTH CLEVELAND STEEL STRIP 
LIMITED, of Tipton, Staffordshire 4 
member of the Firth Cleveland Group 
urgently require a 


MECHANICAL 
ENGINEER 


Applicants must be fully qualified engin 
cers, must have had some years of practica 
experience, preferably in medium engineer 
ing, and be versatile. A man is sought wh« 
1S More interested in the practical application 
of mechanical engineering than, for example 
Status 


CHIEF ENGINEER 


A Chief Engineer is required by a Glasgow 
engineering firm to take responsibility for all 
technical activities, and charge of a staff of 
40 engineers and draughtsmen. He will be 
directly responsible to the Managing 
Director. and satisfactory service will pro- 
vide prospect of appointment as a director 
within one year The company is engaged 
on specialist machinery and plant covering 
a wide range of mechanical and chemical 
equipment. Candidates must possess first- 
rate technical knowledge of steam power 
heat transfer, evaporation, and process 
working An honours degree in engineer- 
ing, or equivalent qualification, and mem- 
bership of a chartered engineering institu- 
tion, are essential Candidates must be 


6 ee 














Applications stating qualifi- m oil eng 
Applicants must have at least H.N.¢ The successful a t i t : . 
, « » rience a pplican will be the capable organisers and correspondents 
cations and experience should {Mech.) and some experience of reciprocat oo engineering expert in in must have an administrative flair, and be 
> . ‘ g engine design. Excellent conditions of enthusiastic team engaged on a Jong-term competent in conducting technical negotia- 
be addressed to the Labour : : : ” : a <Nibites ' Project of considerable interest tions on large projects Technica! advance 
service ind housing accommodation avaii- 2 ‘ oalica " r » company’s © 
> » 7 Application iving full details of ag and design development in the comps 
Manager, I he Rover C 0. able if necessar Please apply. in writing qualifications sl quaanlinns é — = = field of activity is important, and candidates 
let carne . lific k sips mena . t *refore . : for initiat- 
¢ > N ; giving details of experience and qualifications in confidence, to the Managing Director must therefore have an aptitude 
Ltd., Lode Lane, Solihull, to the Personnel Manager. Petters Limited FIRTH CLEVELAND STEEL STRIP ing new ideas and translating these into 
‘ visi ; aie LIMITED, Locarno Road, TIPTON practice. Age 45 to 55 years. Salary £2500 
Warwickshire. Staines, Middlesex ° Staffordshire All applications will be to £3000. Contributory Pension Scheme 
acknowledged , Apply, giving summary of training and 
f experience to BOX No. E7901 The 
E7836 A E7871 A E7859 a Engineer.” A 

















Opportunities for 


GRADUATE ENGINEERS 


Due to expanding business, a large electrical manufacturing firm in the / 
in 


POWER RECTIFIER DESIGN 


Midlands requires assistant Design Engineers for rectifier work. Previous 


CHEMICAL, MECHANICAL AND ELECTRICAL ENGINEERING 


rectifier experience not necessary, but applicants should have Degree (Electrical) 
An Engineering-Contracting C« mpany with a record of expansion over the past years 
their Design Office to undertake 





requires a number of engineers for enlargement of 
additional Petroleum Refinery and Petrochemical projects 

Applicants, between the ages 24-30 years, should preterably be currently engaged in 
design. operating, or other technical phases of refinery, chemical plants, or other similar 
installations such as power plants, gas works, &c 

These appointments offer interesting work in engineering design with attractive future 


or equivalent, and some practical training. Work involves mercury are and 


semi-conductor rectifiers and application engineering of all kinds, with scope 


for wide experience and interest ; good salary and prospects. Pleasant residen- ; 
prospects and are available to highest calibre men with post-graduate experience who 
are seeking to broaden their experience and prospects for advancement 
i ' } 
tral area ample housing ; educational facilities excellent Salaries will be in the range from £1400-£1800, depending upon the age and 
experience of the candidate Assistance will be given towards expenses of remo 





Other benefits include contributory pension scheme, luncheon vouchers, &« 
The Company’s offices are located in the West End of London 
The Engineet Applicants should write, giving details of their age. background and experience 
BOX No. E7806. “ The Engineer 





Apply, with full particulars, to BOX No. E7853 














THE ENGLISH ELECTRIC CO. LTD. 


(Whetstone, Near Leicester) 


invites applications for the following position 


RESEARCH ENGINEER 


to take charge of varied projects in the field of FLUID MECHANICS connected with the Company’s 
future prime mover and atomic power programme. 
The man invited to accept this appointment would be attached to the Company’s MECHANICAL 


ENGINEERING RESEARCH LABORATORIES. 
equivalent) some research experience and be capable of original and creative thought. 


He should have a good honours degree (or its 


[he appointment carries a competitive salary commensurate with qualifications and experience. 
The Company offers modern working conditions, a good canteen and welfare facilities. There 
is also a pension scheme for which employees are eligible after a qualifying period. 


You are invited to send personal details (which will be treated in strictest confidence) of 


qualifications, experience, age and salary to Dept. C.P.S., Marconi House, 3367 Strand, London, W.C.2. 


quoting reference E1895G. 














Nov. 13, 1959 
SITUATIONS VACANT 





HEAT EXCHANGE 
ENGINEER 


required for Senior position in 
expanding organisation. Must be 
experienced in the design of shell 
and tube type heat exchange equip- 
ment and associated plant. Know- 
ledge of evaporating and distilling 
machinery desirable. Contributory 
pension scheme in_ operation. 
Assistance given with housing. 


Full details including age, salary 
required, in confidence, to Director 
and General Manager, 

BUCKLEY & TAYLOR, LTD., 

Castle Iron Works, Oldham. 


E7884 4 








PLANT 
ENGINEER 


A young and progressive engineer, 
aged 25-30, is required for J. A 
Pattreiouex, Ltd., makers of 
* Senior Service ** cigarettes. Excel- 
lent starting salary with substantial 
bonus, pension scheme and other 
benefits, including especially real 
opportunities for advancement in 
an expanding and dynamic organi- 
zation. 

Initially the Plant Engineer will 
be responsible to the Chief Engineer 
at the Hyde factory and after a 
period of intensive training in the 
Company's plant, methods and 
standards, will be appointed 
Factory Engineer in charge of all 
plant at one of the Company’s 
major manufacturing units in or 
near Ashton-under-Lyne. Must 
be a sound practical engineer to 
Grad. I.Mech.E. standard with a 
broad rather than specific back- 
ground, preferably in medium- 
sized industry. Must also have 
supervisory experience and be able 
to control own staff of about 50, 
including a small drawing-office, 
and maintain the highest standards 
of work. 

Please write briefly in first in- 
stance, quoting Reference No. 274 
to: 





ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER | 
retained to advise on 
this appointment 
The strictest confidence will be observed 
and no details of candidates will be passed 

to clients without s” per 
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SITUATIONS WANTED 








ENGINEER, A.M.I.Mech.E., H.N.C. Mech. and 
Elec. Engineering. Age 40 years. Wide experience, 
design, plant and machine development, organisation 
and supervision site works, complete responsibility 
for large schemes. Desires progressive and respon- 
sible position in , West Midlands.—BOX No. E2625, 

* The Engineer.” B 
DRAFTSMAN in Iron Framing, specialised, with 
several years’ experience, seeks employment Write 
to Eric Blulle, 62, chemin du Grey, Lausanne 
Switzerland E7929 B 





AGENCIES 











IMPORT-EXPORT 
Automatic Building 
Transformers 


GEORGE! VAJDA, 

AGENCY seeks rights for 
Machinery, Motors, Generators, 
Petrol, Diesel, Engines, Compressors, Pumps 
for Austria and Eastern European States.—Please 
apply to Wien I, Graben 17 (Pension Nossek) 
Tel.: 524591. E7870 bp 
ENGINEERING AGENTS required, to handle 
fan engineering and heat transfer equipment through- 
out the country. Applicant should have established 


connections in industries where this type of equip- 
ment is used repetitively 
BOX No. E7927, * 


with full details 


Apply. 


The Engineer.’ D 


THI 
SU B-CONTRACTING 


CASTINGS.—We can save your porous castings 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved 

-Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 Mw 


KELLERING AND CAM PROFILING capacity 


up to &ft. by 6ft. or 6ft. diameter—ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry 
Knottingley, Yorkshire (Telephone Knottingley 
2743/4) E116 mw 
MOBILE LIFTING SERVICES..-Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 E167 mw 





| BUSINESSES and PREMISES | 





BLACKSMITH’S BUSINESS FOR SALE 

Kenneth Mackenzie and Sons, 30/37/39, King 
Street, Inverness 

Fully equipped 
Engineering Machinery A.R. £40 
For further information including property 


with 3 forges and modern Genera! 
Burdens ¢£! 
report 


valuations of plant, equipment, motor vehicles and 
stocks, apply to Galbraith Dunlop and Co., Char 
tered Accountants, 87, St Vincent Street, Glasgow 
C.2 (Telephone No Central 7783) with whon 
offers should be lodged 

This business which is old-established, has 
valuable Town and Country connections Trading 


ffer may not 
E7897 1 


figures are available Highest or any 


be accepted 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME. Send 


for details which show an attractive proposition to 


manufacturers.._Write to the Managing Director 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1 
or telephone VICtoria 6621 (12 lines) EISS o 


INVENTORS — IDEAS MERCHANTS 
PLEASE NOTE *roductior ngineering Com 
pany with modern strip factories, and 
world-wide ropose to expand 
range of products. Suggestions invited, for suitable 
lines Valid patents would be bought or orked 
Accepted suggestions paid for & BOX No 
£2630 he Engineer 

DESIGN AND DETAIL CAPACITY ee 
ABLE for Structural Steelwork. Mechanical Hand- 
ling, General Engineering Plant Layout 
Special Machines and Projects, &&« MIDI AND 
INDUSTRIAL DESIGNERS, 74, Manstield Road 
Nottingham £2632 


sheet and 


sales organisation, p 





PATENTS 


u 





THE PROPRIETOR of British Patent No. 753,435 
entitled *“‘ MAGNETIC SEPARATOR FOR USE 
IN CONNECTION WITH AN ENDLESS CON- 
VEYOR,” offers same for Licence or otherwise to 
ensure practical working in Great Britain.—Enquiries 
to Singer, Stern and Carlberg, 14, E. Jackson Blvd., 
Chicago 4, Illinois, U.S.A E7790 H 


THE PROPRIETOR of British Patent No. 757469 
entitled ‘TEMPERATURE COMPENSATOR 
OR A CLOSED HYDRAULIC SYSTEM 
offers same for license or otherwise to ensure prac 
tical working in Great Britain.—Inquiries to Singer, 
Stern and Carlberg, 14, E. Jackson Blvd., Chicago 4, 
Illinois, U.S.A E7826 H 


THE PROPRIETOR of British Patent No 


712503 


entitled “ IMPROVEMENTS IN| MACHINE 
FOR PRODUCING AND PACKAGING WIRE 
FORMS,” offers same for license or otherwise to 
ensure its practical working in Great Britain 
Inquiries to Singer, Stern and Carlberg, Chrysler 
Building, New York 17, New York, U.S.A 

E7900 
THE PROPRIETOR of British Patent No. 628891 
entitled “ROTARY CRUSHING MILL,” offers 
same for license or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, 
Stern and Carlberg, 14 FE ackson Boulevard 
Chicago 4, Illinois, U.S.A. E7899 
THE PROPRIETORS of British Patent No 


695385, relating to “‘ PLUG VALVES AND ACTL 

ATORS THERFFOR,” desire to enter into nego 
tiations with firms in the United Kingdom with a 
view to the commercial exploitation of the inven 


tion.—Enquiries should be addressed in the first 
instancee to Allam and Tregear, 2 and 3, Norfolk 
Street, Strand, London, W.C.2 E7883 H 





| MISCELLANEOUS 


DAVIES INVESTMENTS LIMITED, Bankers, 
still offer 74 per cent on sums £20 to £500 (with 
drawal on demand) with extra per cent on each 








£500 unit.—Details from Investment Dept., E.R 
Davies Investments, Ltd., Danes Inn House, 265 
Strand, London, W.C.2 E149 1 





FOR HIRE 








BELLMANS MASTS FOR HIRE, to lift from 


1 to 20 tons, 30ft. to 150ft. Blocks and tackle 
Hand-operated winches. From £1 per day.— 
BELLMAN’S (Phone: SLOane 5259), Hobart 
House, Grosvenor Place, S.W.1, E103 x 





| MACHINERY Etc. WANTED 





WANTED: Crane on own chassis or lorry 
mounted. All types up to 8 tons considered 
BOX No. E7917, “ The Engineer.” r 


ENGINEER 


FOR S$ SALE 


NEW STOELTING Pyramid Type Plate Bending 


Roller, motorised 400/440/3/S0, capacity 10ft 
wide by Zin. mild steel, diameter of rollers, top, 
9tin bottom, 7iin., drop end bearing for 


removal of completed cylinders, support rollers to 
bottom rolls, reduction gearbox drive to bottom 
rolls with multi-disc slipping clutches, motorised 
adjustment to top roller 

RUSHWORTH Double Geared Open Ended Power 
Guillotine, Overcrank type, fitted with automatic 
sheet hold-down and adjustable front, back and 
side gauges, arranged motor drive for 380/440; 3/50 
capacity mild steel 4ft. by ¢in., gap in open ends 


67in 
NEW BESCO 8ft. 4in. by Ain. Type HK. All-Steel 


Undercrank Open Ended Production Power 
Guillotine of all-steel construction, arranged 
motor drive for 400/440/3/S0, length of blades 
110jin., capacity #in., gap in side frames 34in., 
strokes per minute 54 

CRAIG & DONALD Mode! 40010 All Steel 
Motorised Double Geared Press Brake of steel 
plate construction, arranged motor drive for 
440 3/50, pressure exerted 400 tons, former 
capacity 10ft. by jin., depth of gap 12in., width 
between side frames 82in., stroke approximately 


4in., weight approximately 29 tons 
BESCO No. 21 Size Inclinable Power Press, treadle 
operated non-repeat clutch, ram _ fitted with 
knockout, fitted with detachable tie bars, standard 
troke 3in., centre to back 94in., bed 27in. by 18in 
ole in bed I}jin. by 12in., can be supplied for 
belt drive or self-contained motor drive 
ROBERTSON Motorised Geared Section Rolling 
Mach at present fitted with rollers for forming 







2iin. by 2}in. angle sections, diameter of roll 
shafts 2}in., width between bearings 16j1n 
working centres adjustable up to 74in., 14 rollers 
arranged in 7 pairs, arranged motor drive for 


400 4403 50 


Photographs of the above are available 


Very favourable Hire Purchase terms can be obtained 
MACHINE TOOLS, NEW AND USED, 
Of Every Description Attractive Prices 


_F. J. EDWARDS LTD., 


361, EUSTON ROAD, LONDON, N.W.1 
Telephone EUSton 4681-3771 
LANSDOWNE 


AND AT HOUSE, 41, WATER 
STREET, BIRMINGHAM, 3 
Telephone : Central 7606-8 E207 « 





600 


CONDENSERS AND HEAT EXCHANGERS 

BELLISS AND MORCOM Surface Condenser, 
8ft. 6in. long by 3ft. 6in. diameter, designed for 
8400 Ib. exhaust steam per hour. maintaining 26in. 
vacuum when supplied with 29,000 gallons of 
cooling water per hour at 75 deg. Fah., complete 
with water circulating and condensate pump. 

WORTHINGTON SIMPSON 7500 Ib steam per 
hour at a vacuum of 26in. when supplied with 
30 g.p.m. of circulating water at 80 deg. Fah., 
complete with combined a.c. motor driven water 
circulating and condensate extraction pump 

DAVEY PAXMAN Surface Condenser, 10,000 Ib 
steam per hour at 26in. vacuum when supplied 
with 500 gallons of cooling water per minute, at 
a temperature of 70 deg. Fah., complete with 
water circulating and extraction pump. 

BELLISS AND MORCOM Condenser, 17,000 Ib. 
steam per hour at 25in. vacuum when supplied 
with 43,000 gallons of cooling water per hour 
at a temperature of 80 deg. Fah., complete with 
extraction pump and air ejector. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 





(Phone: SHEpherds Bush 2070); and 
STANNINGLEY, Nr. LEEDS 
(Phone: Pudsey 2241.) E204 a 
HYDRAULIC PRESSES 
New 1000-ton HUGH SMITH (POSSIL),. LTD 
4+COLUMN UPSTROKE, ram 254in. dia., 
stroke Sft., daylight 10ft., table area 10ft. by 10ft 


motor-driven Towler Electraulic Pumps operating 
at 4500 p.s.i. w.p 

$00-ton FIELDING & 
DOWNSTROKE, stroke 


PLATT 
24in., 


4-COLUMN 
daylight 65in., 


between columns 34in. by 24in., Fraser OLS30 
Hyd. Pumps, 3200 p.s.i. w.p 

200-ton FAWCETT PRESTON 4-COLUMN 
DOWNSTROKE, stroke 24in., 26}in. between 


columns. 

190-ton SHAW 4-COLUMN UPSTROKE PLUN- 
GER PRESS, main ram 19in, dia. by 17in. stroke 
downstroke plunger ram 8in. dia., 36in. between 
columns 


100-ton FIELDING & PLATT 4COLUMN 
DOWNSTROKE, stroke approx. 6ft., daylight 
8ft. 3in., working area 25in. by 27in., Fraser 


OLS30 Hyd. Pump, 3200 p.s.i. w.p 

S0-ton HAND-OPERATED PRESS, ram _ Sin. 
dia. by 12in. stroke, between frames 42in., suitable 
Pe removing ball race pinions, axle, straightening 


THO®* W. WARD LTD. 


ALBION WORKS - - SHEFFIELD 
Phone : 26311 Grams : * Forward” 
E218 G 


COMPANY DISPOSING OF BUSINESS 





offers availability of little-used, perfect conditioned 
plant, including Scrivener IDA, Myford, Britan 
Capstan, Belling Lubke, &c., complete with equip- 
ment and also other sped@alised equipment. Fullest 
specification and _ prices on application.—BOX 
No. E2631 The Engineer.” G 


14] 
FOR SALE 


600 


DIESEL ENGINE DRIVEN 


$00kW continuous 400V.. 


BELLISS 


DYNAMO COMPANY 


Alternator 
comprising 
with ancill 
coupled to 
Six 330kVA, 


ALTERNATOR SETS 
3-phase, 50 cycles, 4-wire 
MORCOM/LANCASHIRI 
Diesel Engine Driven 
Set, direct coupled at 375 r.p.m. and 
7-cylinder vertical engine complete 
aries and starting equipment. Direct 
alternator with switchgear. 
400/440V, 3-phase, 50 cycles, 


AND 


4-wire 


self-contained RUSTON PAXMAN type I2RPH2 


3.T.H. Di 


radiator fan cooled 


coupled at 


ese] Engine Driven Alternator Sets, 
Each on bedplate and direct 


1000 r.p.m.; electric starting ; standard 


ancillaries and switchgear 


240k V A, 400 
PAXMAN 
Engine Dri 


600 r.p.m.; 
ment and switchgear 


234kVA, 400 
Type UA8& 
Engine Dri 


plate and direct coupled at 500 r.p.m.; 


ancillaries 
Little used 


GE 


440V, 3 phase, 5Ocycles, 4 wire DAVEY 
METROPOLITAN-VICKERS Diese! 
ven Alternator Set, direct coupled at 
standard ancillaries, starting equip- 
Date, 1951 
440V, 3-phase, 50 cycles, MIRRLEES 
METROPOLITAN-VICKERS Diesel 
ven Alternator Set, mounted on base- 
standard 
switchgear 


Starting equipment and 


ORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12 
(Phone : SHEpherds Bush 2070) ; and 
STANNINGLEY, Nr. LEEDS 
(Phone : Pudsey 2241.) E200 G 





VALES PLANT REGISTER LIMITED 


OFFER FOR 


IMMEDIATE SALE 
CRANES 


PINGNON P.1S TOWER CRANE, saddle boon 
electric drive. 6 months old. £3250 

NEALS I-ton D MOBILE, 30ft. lattice, Ruston 
engine, pneumatics. 1950. £750 

NEALS 2-ton MOBILE, 24ft. jib, Rustor 
engine, pneumatics. £1450 

NEALS **QM™ 4/6-ton MOBILE, 4$ft. jib. New 
1951. Ruston engine. £2550 

JONES KL44 MOBILES, 24 30ft. jibs, Ruston 
engines. 1953/5. £1650/£1950 each 

ANDERSON 7-ton ELECTRIC DERRICK, 100ft 
jib. Approx. 1953. £1850 

BUTTERS 7-ton 2-motor ELECTRIC DERRICK 
120ft. nb £2600 

RUSHWORTH 7-ton HAND DERRICK, J0ft 
lattice jib £245 

COLES 10- -_ DIESEL/ELECTRIC MOBILE, 40t: 
jib £47 

BUTTERS — ELEC TRIC DERRICK, 1201 
nib. Good condition. £1750 

COLES 1!2-ton Fl LLY MOBILE, 80ft. jib 
£4250 

FOR A COMPREHENSIVE LIST OF PLANT 


FOR SALE 
FREE 
Further 
London 
Telephone 
lines) 


deta 


PLANT 


AND HIRE-SEND FOR VALES 
REGISTER 
ils 14, Lower 


Grosvenor Place 


S.W.1 


ViCtoria 7531, 3501, 8080, 9886 (15 


E107 G 





600 


EIGHT Modern Lancashire boilers, 30ft. by 9ft. 3in 


by EDWIN 
superheater 
available fre 


with stokers, 
ancillaries 


DANKS, w.p. 165 p.s.i 
$s, economisers and other 
ym site, Cumberland 


GEORGE COHEN, 


WOOD LANE, 
(Phone : 
STANNINGLEY, Nr 


SONS AND CO. LTD. 
LONDON, W.12 
SHEpherds Bush 2070) 
LEEDS 
Pudsey 2241.) 


(Phone : E202 G 





FRORIE 


ING AND 
head ; 
first-class cc 


main motor S50 h.p. 


FOR SALE 


P 54in. Heavy Duty Vertical TURN- 
BORING MILLS, fitted with side 
New 1952. In 
ondition 


F. J. EDWARDS LTD., 


359-361, E 


USTON ROAD, LONDON, N.W.1 
EUSton 4681 and 3771. E7864 G 





600 


ELECTRICALLY DRIVEN COMPRESSOR 


SETS FOR USE ON 


400/440 VOLTS, 3-PHASE, 50 CYCLES 


1000 c.f.m. A 
Two 750 ¢ 
100 p.s.i. 
Two 688/674 


SUPPLY 
LLEY AND MACLELLAN 100 p.s.i. 
fim. ALLEY AND MACLELLAN 


c.f.m. C.P.T. 100/125 p.s 


625 c.f.m. ALLEY AND MACLELLAN 100 p.s.i. 
Two 600 c.f.m. BROOM AND WADE 100 p.s.i 
320 c.f.m. CLIMAX ope — 100 p.s.i 
305 c.f.m. HOLMAN 100 p 


246 c.f£.m. INGERSOLL 
150 c.f.m. REAVELL 


RAND 100 p.s.i. 
100 p.s.i. 


Two 100 ¢.f.m. REAVELL 120 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
Wood Lane, London, W.12. 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 


(Pudsey 2241) £205 a 





Classified 


Advts. continued on page 142 
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FOR SALE FOR SALE FOR SALE FOR SALE 
FOR SALE, UNUSED ENGINES AND FRED WATKINS 
eT aaa (ENGINEERING) LTD. HYDRAULIC UNIVERSAL GRINDER 
3 General Motors Model 122406 Series 110 Twin 
6, Sin. by $-6in. stroke. Diesel engines Fielding $00-ton Vertical Downstroke Hydraulic Cincinnati 12in. by 48in. Hydraulic tent 
1 Ideal T 314-10-FE. shaft 4-speed Draw-works Press, 42in. by 36in. platens, with pumps and Grinder. Filmatic spindle bearings srinding 
ecmasteln edd drive guests bot bes Hydromatic motors STEAM ALTERNATOR SETS wheel 14in. by I4in bese internal attachment 
brake Fielding 200-ton ditto ift. stroke, with pumps and Iwo 1000kW, 3-3kV, 3-phase, 50 cycles, back pres and various chucks, steadies 
Details on application to BOX Z.S.1000, Deacon's motors (5 available) sure type Steam Turbo Alternator Sets, —- h H. BELL (MACHINE TOOLS), LTD., 
Advertising %, Leadenhall Street, London Fielding 100-ton ditto, 4ft. to Sf. stroke, with pumps incorporating turbine by BELLISS AND MOR- WALTER STREET, LEEDS, 4 ‘ 
E.C3 £7922 G and _motors i ; h Crof COM. Speed 4500 r.p.m.; steam pressure 195 Tel. ; 63-7398 E105 G 
annie ea” we. Siuee a a vee Kilns or Dryers, with Crofts p.s.i.g., 380 deg. Fah. temp., exhausting agains 
; Reduction Gear and 27 h.p. motor — » 1Sib back pressure Direct coupled through . 
apne by 4ft w grnsi Cooler or ryers, with David Brown gearbox to alternator by HARLAND 
reduction gear and motor ENGINEERING COMPANY, with | direct FOR SALE 
BUNKER CLAMSHELL GATES Available at | wh. rices €x present sites to save Cost coupled = exciter Switchgear with automatic 6-ton Ransomes and Rapier Standard Pet. Elec 
LEVER OR AIR OPERATED of bringing into stock voltage regulator Also with hand-operated Mobile Crane (diesel conversion available) 
ALL STEEL CONSTRUCTION FRED WATKINE {S°GIEBRING), Rte overhead crane S-ton Morris Versatile Diesel/Elec. Mobile Crane j 
MAXIM CONVEYORS 7 : ‘ “° 750kW, 400V, 3-phase, 50 cycles, back pressure type mcg eo ny pein eidiais Weis ceiiiadl te M 
(ENGLAND) LTD. Steam Turbo Alternator Set by METRO- Pe .. Amp elding § p 
NISSEN TYPE HUTS for sale. Prompt despatch POLITAN-VICKERS steam pressure 485 erkins P4 diesel engines 
BELVEDERE, KENT of 16ft., 24ft., and 30ft. wide huts ; also ‘““ Romney ™ p.s.ig., $50 deg Fah., back pressures between 25 Quantity of Guyrex and R.M.D. Shuttering 
Ring ERITH 4223 Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in and 60 p.s.i.g. Complete with BABCOCK AND WILLIAM G. SEARCH LIMITED, 
E170 G and 9Ift. wide These buildings are in various WILCOX Water Tube type CT. Boiler, evapora- 
: lengths and comprise steel framework with gal tion 20,000 Ib/hour maximum, heating surface WHITEHALL ROAD, LEEDS, 12 
<a eae = ees vanised corrugated steel sheeting Full details from 3805 5 uare feet, 500/525 Ib. w.p All the fore Tel.: 639081 (10 lines). 
Dept. 115, J. Thorn and Sons. Ltd., Brampton going forms a complet inataliation, the boiler SEARCH (LIVERPOOL) LIMITED 
| Road, Bexleyheath, Kent. (Tel.: Bexleyheath 305) grate being suitable for fuel of low calorific value, HAMMOND ROAD, 
Eli30 §6©—_ Sash os euner cane, Ox KIRKBY TRADING ESTATE, LIVERPOOL 
: Tel. : Simonswood 3361 (5 lines). 





S00kW, 625kVA, 400V, 3-phase, 50 cycles, 4-wire E7878 G 
back pressure type Steam Turbo Alternator Set 


by B.T.H. Speed 3000 r.p.m. Steam pressure 

300 p.s.i.g., 1S0 deg. Fah. superheat, 60 Ib. back 

pressure. Complete with all fittings, standard 

ancillaries and switchgear NEW 4600K W G.E 


One 350kW, 400/440V, 3-phase, 50 cycles, Steam 


° { compound engine by BELLISS AND MORCOM, TURBO-GENERATORS 














having h.p. cylinder 18in. bore, L.p. cylinder 26in 


bore by I14in. stroke. Developing 500 h.p. when 
4 running at 375 r.p.m. and when supplied with WITH CONDENSERS 
steam at 150 p.s.i. exhausting to back pressures 
up to 20lb. Direct coupled to alternator by 
ENGLISH ELECTRIC, having overhung exciter 


e 

“i : 

When you es ~ by using Complete with switchgear 3 phase, 934 cycle, 2700V, 5600 RPM 
300kW, 440V, 3-phase, 50 cycles, 4-wire back pres- steam turbine : 410 p.s.i. 

| sure type Steam Engine Driven Alternator Set, 


t +H t it with compound engine by BELLISS AND MOR- 
mus jump 0 I COM. For 140/150 p.s.i.g. up to 25 Ib. back Generators can easily be recon- 
| pressure. Speed 375 r.p.m. Coupled to alter ae 
} | nator by BRUCE PEEBLES with switchgear nected or rewound to 50 or 60 
rememeler oots GEORGE COHEN. cycles and other voltages such as 
eT changer remington 415, 2300, 3300, 4160, 6600V. 
¢ « 7 
WARKOS might have 1#/ 
York Street Ironworks, Leeds 9 Tel.: 32411-2) Coy tons of Appleby Frodingham Steel Sheet Piling 


WOOD LANE, LONDON, W.12 
THOS. W. WARD LTD 
32, Victor ndon . 
ie Serece, Lo Wt Tel: Abbey 2966 in 30/58ft. lengths. Once used.—Full details BOX E7919 « 


ALBION WORKS, SHEFFIELD Enter No. 1421 on reply card | No. £7890, “ The Engineer 











(Phone : SHEpherds Bush 2070) ; and 
STANNINGLEY, Nr. LEEDS HUGO NEU CORPORATION, 
(Phone : Pudsey 2241.) E201 « 45, Nassau Street, New York 5, N.Y. 


SCRIVEN MACHINE TOOLS LTD.) pyaitaBLe FOR EARLY DELIVERY, up t 
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} 

| CROSTHWAITE FURNACES and Te Cabl METNEU 
abies : 


























SKILLED MEN! 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 














a Up to £25 tax-free Bonus plus first-rate 


ARTIFICERS wages for two weeks of your time 


Vehicle Gun 














Radio Radar RE you in a skilled trade? Then youcan same interests as yourself. Don’t miss this 
instrument A probably add a tidy sum to yourincome chance! Send off the coupon now to: H.Q., : 
Electrical Control by joining the Army Emergency Reserve. For A.E.R.,R.E.(Field& Works), Harper Barracks, 
one thing, you get pay and allowances at full Ripon, Yorks. 
CARPENTERS Regular Army rates whilst incamp. Andthe ,; - errs 
ELECTRICIANS more your skill is worth in civilian life, the POST THIS OFF RIGHT AWAY! 
SHEET METAL higher your Army trade pay will be. Better snap nth fig paps ilustra- 
still, you also get £9-£25 bonus tax-free. Reserve. om, 
WORKERS For this you just spend 14 days a year ata 
TURNERS camp, working on your own speciality. And 
WELDERS money's not the only profit you get from that. rn 
; You get a grand refresher course, giving you 
= a lot of new ideas, and putting yourightin | “"™™** — 
THE ROYAL ELECTRICAL touch with the latest Army developments. | 
& And you get a welcome break from the usual | sie niall ata ine 











MECHANICAL ENGINEERS routine, with sports,gamesandagreatsocial 
life. For the place is full of people with the {| GUAmN 


aa 














Einbieicees “ salieetsnasincdinoecolil 
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SURVEYORS, VALUERS 
and AUCTIONEERS 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.! 


Telephone : HYDE PARK 8844/5/6 (3 lines) 








FOR SALE 











FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New) 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 100 
150 lb. w.p.; reconditioned 8ft. 6in. down to 3ft 
dia.; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and &ft. dia., 150, 180 and 200 1b. w.p 
300 reconditioned Vertical Crosstube, all sizes 


AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i.. 550 h.p. motors ; also 
Broomwade 500, 400, 300, 200 and 130 ¢.f.m., all 


motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft 
to 500 Ib. pressure 

ELECTRIC MOTORS.— 150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—-10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 


dia., 100 


track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones ‘Super 40” diesel, pneu- 
matics (3) 

OVERHEAD CRANES 30, S-ton Adamson 
42ft. 3in. span, 400/3/50; 20/6-ton Vaughan 


42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand- 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris ** Goliath,”’ 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. span, 400/3/50; 
10-ton Vaughan, 2Ift. span, 44ft., lift, 74tons ; 
Wharton, 25ft. span, 400/3/50 ; S-ton Henderson, 
24ft. Jin. span, 1946; S-ton Morris, S8ft. span, 
hand-operated ; S-ton Royce, 2-motor crab, 
440/3/50 ; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Morris, 19ft 
span, 220V, d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6 in. span, 2-motor ; majority of the above 
are unused 

DERRICK CRANES.—7-ton Rushworth, hand, 
30ft. jib ; S-ton Wilson, electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib 

RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; &-ton Wilson, steam, 
3Sft. jib ; S-ton Grafton, 35ft. jib, diesel conver- 
sion; $-ton Smith, SOft. jib (2) 5-ton Cowans 
Sheldon, SOft. jib 


LOCOS.—Fowler diesel, 150 h.p. (2) ; Bagnall 14in 
by 22in. (two oil-fired, one coal), Peckett, steam 
Jin. by 12in., 1941; also 3 miles track, 24in 


gauge, Bogies, Turnouts, &c 
STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60.000ft., 3in. black, new ; SOOOft., 8in. seamless ; 


1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; S00ft., 


24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by }in.; Robertson Straightening Rolls, 
8ft. 6in. by #in.; Berry Bending Rolls, 7ft. by din. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 20ft 
by 4in. bore ; two 40kVA Spot Welding Machines; 
Wire Drawing Machine, 3 die up to gin. copper ; 
Berry Guillotine, capacity 4ft. by lin.; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke, 
up to 8in. capacity 

SLING ENGINEERING WORKS 
COLEFORD, GLOS 
E106 o 


Phone : Coleford 2271/2 





THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO. 
Auctioneers, Valuers 
and Surveyors 


Specialising 


in the 


of| SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1807 
FULLER, HORSEY 
SONS & CASSELI 
Specialists 
IN THE 
SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE 
LONDON, E.C.3 
Telephone ROYAL 486] 


“KMIGIT, FRA 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anD MACHINERY 


1K 





20, Hanover Square, W.}. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 








| FOR SALE 





HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 
FORMING AND BENDING, rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft. 


2000-ton Down-stroke FORGING PRESS, S5ft 
stroke : bed 8ft. 6in. by 8ft. ; daylight 1Ift. 
1000-ton Down-stroke FORGING PRESS by 


Wellman, bed 7ft. by 6ft.; daylight 9ft. 
475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Telephone - Woolwich 7611/6. 
G 


| 
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AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING ~ PLANT 
AND MACHINERY 


VICTORIA STREET. 
LONDON, S.W.1 


56, 


VICTORIA 2002/3/4 


= _ _— a Century ae 
RICHARDS AND 
PARTNERS 
Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 
VALUATION & SALE 
ol 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 
TEMple Bar 7471 


| 





|; ROAD WEST 
} at 11.00 a.m 


| Herbert and Murad Capstan 
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AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 
46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 
Monarch 3422 (8 lines) 


Telegrams 
Sites, London 





By Order of the Owners, Aircraft General Supplies 
and Petronic, Lid., who are vacating the Premises 
FELTHAM, MIDDLESEX 
MACHINE TOOLS AND 
ENGINEERING PLANT 
and 5S.¢ operation Lathes, 
Lathes, Bench and 
Pillar Drills and Tappers B.S.A. SINGLE SPIN 
DLE AUTOMATICS, Plain and Universal Milling 
Machines, Plastic Moulding Presses Fly Presses, 
Spot Welder, Swarf Separator Vickers Carton 
Stitching Machine SNOW HYDRAULIC SUR 
FACE GRINDER, Auto Spares and Equipment, 
Slitting Cutters. Stainless Steel, Alloy and M.S 
Bar, Small Tools, Nuts, Bolts and Screws, & 
Canteen Equipment, Steel Racking. Office Furniture 


S.S Lathes, 2nd 


c 
[copold Farmer & Sons 

will sell the above BY AUCTION on the 
premises, BEL WORKS ESTATE, HAMPTON 
PUESDAY, Ist DECEMBER, 1959, 
On view day prior and morning of 
Sale Catalogues (price 6d. each) of Messrs 
Leopold Farmer and Sons, Industrial Auctioneers 
and Valuers, 46, Gresham Street, Londen, E.C.2 
Tel.: MONarch 3422 (8 lines). E7825 3 








E 


November 17 Machine tools and 


miscellaneous stores, 


including textiles, 
etc 
November 25 Machine tools and 


miscellaneous stores, 
ncluding 

Cincinnati, Herbert and 
centre 
apping machines ; 
test benches ; hacksaws ; 
ing pumps lathe turning 
welding and cutting kits 
band saws ; 


December 9-11 Vehicles ; lifting and 
earth moving equip- 


ment, etc 


eous stores 


Planers by LOUDEN and BOEHRINGER 
lathes ; horizontal, profile 
Wiltshire 





M.O.A. Storage Depot, 
Ruddington, Notts. 


Technical Stores Depot 
Old Dalby, Leics. 
at Melton Mowbray.) 


Archdale 
boring, precision and other lathes ; 
pillar, bench and portable electric drills : 
arc welders ; 


planers and thicknessers ; 
steam boilers and boiler tubes ; 


M.O.A 
Ruddington, Notts. 


Kilmarnock. Ayrshire. 


a 


a 


R 


By Order of the Minister of Aviation 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location Auctioneers 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: $4272.) 


SHOULER & SON 
(Dept. L). 1, Norman 
Street, Melton Mowbray 
Leics. (Tel.: 3081.) 
shapers ; power hammer 
surface grinder ; grinding and 
fuel pump 
forges, furnaces and ovens ; wash 
chucks ; vices; lapping compound 
circular saw benches 
insulation and other test equip 


(Sale 


millers ; 


tools ; 


ment plate glass engine belting ; photographic equipment slatted 
racks ; bakery spares 40 radar trailer vans ; etc 
December 3 Miscellaneous stores M.O.A. Storage Depot RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT, LTD. (Dept 
L), 20, King Street 
Hereford. (Tel.: 4366.) 
December & Machine tools and M.O.A. Storage Depot, J. H. NORRIS & SON 
miscellaneous stores. Byley, Nr. Middlewich, (Dept. L), 9, Albert 
Cheshire. (Sale at Cheet- Sauare, Manchester, 2 
ham Town Hall, Man- (Tel.: Blackfriars 8373.) 


chester, 8.) 


Storage Depot, WALKER, WALTON & 

HANSON (Dept L) 

Byard Lane, Bridlesmith 
Gate, Nottingham 


(Tel.: 54272.) 
December 15 Miscellaneous stores General Stores Sub- HARRISON & HETH- 
Depot, Longtown, Nr. ERINGTON (Dept. L) 
Carlisle. (Sale at County Botchergate, Carlisle 

Hall, Carlisle.) (Tel.: 26292.) 
December 17 Vehicles, machine M.O.A. Storage Depot DIXON & WALLACE, 
tools and miscellan- Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 


Buildings, Graham Street 
Glasgow, E.1 


(Tel.: Bridgeton 2447/9.) 


Applications for catalogues, available 14 days prior to date of sale, should be made on/y to. 
the auctioneers shown above (price of catalogue Is. 0d 


P.O. only) 


SALES BY TENDER 
; Surface, plain, form and thread grinders 
vertical and production millers 


centre 


etc., located at Sevenh»mpton 


Tenders must be submitied by 14th December, 1959 
Applications for Tender Forms should be made to the Ministry of Aviation. Directorate of 
Disposals. First Avenue House, High Holborn, London, W.C.1 
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After a while, even the finest 


equipment begins to show its age. 


When orders are coming in fast, and 





peak efficiency is vital—are you 


Coe Be na Tae soe caicencbe ae ne 














= \ ‘ sure you're equipped to keep up with 
hm i ; your competitors? 
. ~ i ; 
i | 5 Perhaps UDT can help. 
, beh UDT helps you replace old equipment, 
7% . 
add new, out of income. 
> Which often means it pays for itself 
out of increased profits. 
} A nice business-like way to do business. § 
* * 
‘ . . : 
; ts If you think UDT could help you, 3 
{ B } 
46 get in touch with the Manager of your h 
: é nearest UDT office—the address is in t 
; r . 
; 2 your local directory. B 
| : 3 
', } F 
z ; — ae : , i) 
4 United Dominions Trust : 
5 / g 
} = (Commercial) Limited 5 
R 5 
‘ t United Dominions House 
4 Eastcheap - London » EC3 | 
* % 
t s 
+d 
ti Gi 
BiiNids Dick ATTY aI ki PRAM ET OO NPT ae RL 
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The power which operates and controls the Blaw Knox B.K. 12 Grader 


is transmitted through components of nickel alloy steels, notably the stub axles, 








track rods and half shafts, which are made from EN 25 2} per cent 













nickel-chromium-molybdenum forged steel. This and other nickel alloy steels 
are used for such components as the main and subsidiary gears, pinions and pins 
which transmit the drive from the power unit and need 


good resistance to both fatigue and impact 


rYPICAL MECHANICAL PROPERTIES OF 


EN2S 


These illustrate its strength and toughness in massive sect 








T = | 


7 
| YIELO STRESS | MAXIMUM | ELONGATION | 20D 
size WERE VOERNENT | ts.i STRESS t.s.i percent | ft. Ib. By utilising the better properties obtainable in more highly alloyed nickel alloy steels, dimensions can be reduced. 
' | 


lighter constructions produced, distortion through heat treatment minimised and reliability and economy 





———++}—— SS ee 


75-2 78.8 17 44 whieved 


Se See 4 
24” dia. | Oil quenched 830 C 
| tempered 590 C 


C my | 
24” dia. | Oil quenched 630 C 588 63-6 215 68 Send for ‘ The Mechanical Properties of Nickel Alloy Steeis' > j 
| tempered 650 C j 
4” dia. | Oil quenched 830C. | 562 618 21 69 RAON D NICK EI! 
tempered 650 C ie | 





6" dia. | Oil quenched 830C. | 55-4 61:5 22 63 
| tempered 650 C &> The Mond Nickel Company Limited, Thames House, Millbank, London, SW1 


i 
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INDEX TO ADVERTISERS 


HOWEVER DID THEY MANAGE 





— the year the 


FINEST WORM DRIVE HOSE CLIPS IN THE WORLD 





COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP 


were born 
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REGD. TRADE MARK 


CLIPS 
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L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. TELEPHONE: GILLINGHAM 51182 3 


Enter No. 1451 on reply card 











PAGE PAG! pA 
Machinery Installati 1td.13 Rawk ( I Sturtevant Enginecring = ¢ 
McNeil, ¢ ltd Ra I i lid 
Mason, fF. N x S I f Reavell & ¢ I Sunbeam Anti-Corrostives, Lid. 49 
Masse B. & S., Ltd Re I al ¢ bid ( 
Matthew Hall Grou t ¢ R ( H ( Taneyes. Lid 1_ Rg 
pani s y 4 Taylor & Hubbard, Lid ut 
Measurement, Ltd ) Reid Gear ¢ Ltd ‘4 faylor Woodrow (Arcon), Ltd. 27 
Metal Structures, Ltd 67 Reining, Heinrich, G.m.b.H.116 4 Ltd 113 
Metropolitan-Camm Car Renshaw Foundry, Ltd 3% rh . ten pth = 
riag i R¢ arch sok er I 1} . Y & ( Ltd. 54 
idg ! Xe I ( Lt | c% Ltd 16 
dle I Re A X I 1 04 
ht Rt } OF I : i ar Ltd ‘ 
ill i Richard Partn 4 
it ! ] Richards, ¢ Si i 
hil i Rict ‘ “A ne ¢ I Unbrako Socket Screw 
ie I R A. J S Lt + ltd 
ff R k B i t nited Dominion Trust 
nd i 4 R s x |} i (Commercial) Lid 144 
Morse Chain D B R " & ¢ ( y United Filters & Engineering 
Warner, | I ; ltd . 
Moul SH S | R G ( ( United Flexible Metallic tut 
It ing Co Lt 
> L nites tates tall "ach 
N ve Mot R x k Mact | ( _ / S ms 4 Metallic Pack 
N J ( S . 
i R v i 
Newall A. Pat , R R.G Son, Lt VW. ¢ Lid 
New ri I i ( Rotherha x > bid f Vi Engineering ¢ ltd 
Ltd 
Niaga S Cireat Wailes, G X ¢ Ltd 
Britain), | St. Georges Engineers, btd. 17) Wwatker Bros., Lid 
Non-Ferr Di ( Saunders Valve ¢ ttd Walker Crosweller &  ¢ 
( | 1 S j R it Ltd 
Norr Br ) Si y, | Pun l * Ward, T. W Lid i4 
N hare Or itd 4‘ Sct sop « 6 I Welding lechnical Service 
Nor Sir J ( Scottish = Mact Foo! Cor Ltd ) 
lid y : I , Wellman Bibby ¢ tid 
¥ M ! i 14 Wellman Smith Owen Ene 
ete &. £4 I 61 > Nees he - Swan, Ltd “rs neering Corporatior itd 
P se. fi ( it < Seman danced ‘i Westinghouse Brake & Signal 
ae Ne . . 5 Co Lid 144 
S Engineering ¢ rt 3 Weston, C., & Co., Lid 4 
Parsons, ¢ \ ( I Sk Ball Bearing ¢ 1 Westwood, J *® Co.. Ltd 4s 
Peckett & Sor Lid . Skt Work it Wharton Crane & Horst 
Peglers Lid s Slick Brand iid Ltd 46 
Pinchin, Johnsor ( omed B itd Wheatley Kirk, Price & Co.143 
Poblig I Akuier hal smith & Gr Lt . Wiggins, I & Sons 12s 
Pollard, F., & ¢ it Smith, J. (Keighk I / Wilkinson Rubber — Linatex 
Powel Duttr I South Durhar Stu x | Ltd 10 
( I 13 ( Ltd 62 Williams, J.. of Cardiff, Ltd. 24 
Power Petroleum ¢ it 44 Sperry Gyroscope itd Windley Bros., Ltd 2 
Power Plant ¢ i ‘ S i Rol werk Reishol 
Pratt Br (St I 108 Gr H I 
Prestor lt } Stu Const ( lid Yarrow & C Ltd ! 
Pric 3 ( Lt 14 Steelwa l 
Priest Furnace Lt X Stew x I Is, Lt Zine Alloy Rust Proofing ¢ 
Prior Stok bt Stothert & Pitt, Ltd HW) Lid 














an ‘pated 


ROOF TRUSSES OR COMPLETE STEEL FRAMEWORK 
FOR ALL TYPES OF INDUSTRIAL BUILDINGS Supplied Erected & Sheeted 


THE NORTHARC ORGANISATION LTD 








260 LANGHAM ROAD - LONDON - N.15 


Tel: BOWES PARK 3757-7548 





Enter No. 1452 on reply card 








AND NON - FERROUS 
For all Engineering trades 











* To B.S.S. or customer’s own 
specifications. 


* Floor moulded up to 5 tons. 


* Machined to your drawings 
if required. 
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LANE 


FOUNDRY LIMITED 


Tel: BRIERLEY HILL 7234 


The BRETTELL 
BRIERLEY HILL, STAFFORDSHIRE - 
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PERFORATIONS 


Nov. 13, 1959 


Holes are all very well—in 
the right place. We under- 
take to see that holes don’t 
get out of hand. Our standard 
tools will provide perforations 
of most shapes and sizes, in 
any material in common use. 
You select the sort of holes 
you want and we will punch 
them, either in metals we 
supply, or in your own 
materials. And if we haven’t 
got the tools, we will make 
them to do your particular job. 
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sesh 


FREDERICK Wraby, & COMPANY LIMITED 


CRAYFORD: London Works, Thames Road, Crayford, Kent 
Telephone: Crayford 26262 


LONDON: 352-364 Euston Road 
Telephone: EUSton 3456 


Glasgow 


» N.W.1 


Liverpool 


Bristol 


Belfast 





LONDON, F« 


1. POR THE PROPRIETORS 





PUBLISHER 


Plymouth 
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Compressed Air 
at work in 


Vauxhall’s Luton 
extension 








er ee 


SEVEN ATLAS COPCO ARY COMPRESSORS are in use at Vauxhall Motors’ 


Luton factory — recently enlarged and modernised as part of a £36,000,000 





expansion plan. These compressors supply air to the body fabrication 


shops, press shops and other departments, providing power for clutch 





movements: resetting presses; mechanical handling; loading; welding: 
and mixing and spraying paint. In addition air is supplied for a number 


of pneumatic tools such as wrenches, grinders, drills and hoists. 


ECONOMIC INSTALLATION 

The ARY compressors were installed at a cost below that estimated for 
other compressors of the same capacity. The reason being that the AR9 
occupies 25”, less floor space than ts normally required with consequent 
economies in compressor house costs 

HIGH OUTPUT 

The Atlas Copco ARY combines thorough reliability of performance 
with unusually high output per horsepower consumed. The installation 
at Vauxhall’s has a total output of 22,540 c.f.m. 

A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 


Atlas Copco manufactures portable and stationary compressors, rock-drilling 


equipment, loaders, pneumatic tools and paint-spraying equipment. Sold and 





serviced by companies or agents in ninety countries throughout the world 


SAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact vour local « ompany or agent or write to Atlas Copco 1B Stockholm 1, Sweden 
or Atlas Copco (Great Britain) Limited, Mayvlands Avenue, Hemel Hempstead. Hert 
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